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IX POTT'S DISEASE OF THE SPINE 

Pekcivall PoTi published two pamphlets upon that condition of the spinal 
column nhich is now called Pott’s disease The fiist is a small octal o which 
nas punted foi J Johnson, No 72 St Paul’s Chuichyaid, in 1779 It is 
entitled “ Remaiks on that kind of PaJs}'' of the Lowei Limbs uhich is 
fieqiientl}'- found to accompany a Cunatuie of the Sjmie and is supposed 
to be caused by it”, puce one shilling and sixpence It was tianslated 
into Flench by Di A B Beeienbioek soon aftei its appeaiance, and was 
published at Biussels The second pamphlet by the same pubhshei was 
issued thiee 3 ^eais latei in 17S2 iindei the title “Faitliei Remaiks on the 
useless state of the Lowei Iambs in consequence of a Cuivatiue of the Spine 
being a Supplement to a foiniei tieatise on that subject ” This pamphlet 
IS illustiated by six euffiarings showing the changes uhich take place in the 
leitebiie as a lesult of the disease 

The fiist pamphlet may be said to deal with the clinical featiues of the 
disease, the second with the nioibid anatomy Pott dedicates his woik to 
Di John Lewis Petit, one of the physicians to St Baitholomew’s Hospital, 
as a small maik of the gieat esteem and legaid of the authoi He then 
goes on to say “ The disease of which I mean to speak, is geneially 
called a palsy, as it consists in a total oi paitial abolition of the powei of 
using and sometimes of even moying the lowei limbs, in consequence, as is 
geneially supposed of a cuivatme of some pait of the spine To this dis- 
tempei both sexes, and all ages, aie equallj^ liable and until the 

cuuatiue of the spine has been discoyeied, it geneially passes foi a neiyous 
complaint I have m compliance nith custom called the disease a palsj 

yet tbeie aie some essential cucumstances m yhich this affection 
diffeis fiom a common neuoiis palsy The legs and thighs aie lendeied 
unfit foi all the puiposes of locomotion and do also lose much of then 
sensibility but they hai^e neithei the flabby feel uhicli a tiuly paialytick 
limb has, iioi haie they that seeming looseness at the joints, iioi that total 
incapacity of lesistance, ivliicli allous the latter to be tuisted m almost all 
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cliiections , on the contiaiy the joints ha^e fiequentl}'- a consicleiable degiee 
of stiffness, paiticulaily the ancles, by Avhich stiffness the feet of clnldien 
die geneially pointed downwaid, and they aie pieiented fiom setting them 
flat upon the gioiind 

“ The cuivatuie of the spine, iihich is supposed to be the cause of this 
complaint, vanes in situation, evtcnt and degiee, being citliei in the neck oi 
back, and sometimes (though leij' seldom) m the upjiei pait of the loins, 
sometimes comprehending two leitcbiai onlj, sometimes thiee, oi moie 
but whatevei may be the niimbei of i^eitebi'c conceined oi vhateiei maj^ 
be the degiee oi extent of the cuiiatine, the lowei limbs onh'^ feel the effect 
— at least I have nevei once seen the aims affected by it AVhile the cui- 
latuie of the spine lemains imdiscoveied oi unattended to the case is 
geneiallj^ supposed to be nenoiis, and medicines so called aie most fiequentR 
piesciibed, togethei with W'aim liniments embiocations, and bhsteis to the 
paits affected , and when the tiue cause is known, lecoiiise is alwaj's had 
to steel stays, the swing, the sciew^ chan, and othei jiieces of machmei}’^ in 
oidei to lestoie the spine to its tiue and natural figuie , but all, as fai as 
I liaie observed, to no leal oi peimaiient good purpose , the patient becomes 
unhealth jq and languishing foi some time undei a vaiiety of complaints dies 
m an exhausted, emaciated state ” 

Pott states that his attention A\as dnected to “ this distcmpei by its 
occuiimg m the peison of a veiy pioniismg youth of fouiteen j^eais old, with 
w'hose familj I was nearly connected ” and that while the subject was in his 
mind he happened to be at Woicestei “and m a conieisation with the late 
Di Camel on of that place I mentioned to him my opinion that previous both 
to the paialytic state of the legs and to the alteiation of the figuie of the back- 
bone, theie is a piedisposmg cause of both consisting m a distemper ed state 
of the ligaments and bones, wheie the cuive soon aftei makes its appeaiaiice 
The Doctoi concuiied with me, and said that he lemembeied some yeais ago 
to have noted a passage m Hippocrates m winch he speaks oi a paralysis ol 
the low'er limbs being cured by an abscess m the back oi loins lie had acted 
on this hint and had endea^mu^ed to imitate this act of nature by exciting a 
discharge near the part and that it had proved veiy advantageous A similar 
good result had been obtained by Mi Jeffiys, a surgeon of eminence at 
Worcester I determined to try the method, and the first case that offered 
w as m an infant whose curvature w'as m the middle of the neck and wdio had 
lost the use of its legs for tw'o or three months I made an issue by incision 
on one side of the projection, and gave strict charge to the mother to take 
care that the jiea was kept m , the woman, who had no faith in the lemedv 
did not take the jiioper care, and consequently the discharge was not equal 
to wdiat it should, and might ha\ e been , but notwithstanding this neglect 
at the end of about three weeks or a month the child w'as mamfestlj'' better 
and began to make use of its legs , it was then seized with the small-pox and 
died My next patient ivas a tall thin man about thirty-five years old who 
thought that he had hurt himself by lifting a heavy w'eight , his legs and 
thighs were cold and what he called numni}'^, but not absolutelj'^ useless 
I made a seton on each side of the curve, and having given his wife directions 
how to dress them I called on him once m three or four days At the end 
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of SIX weeks he liad leco^ eied the due degree of sensation in Ins limbs and could 
rise from Ins bed and fiom Ins chau ^Mtlloul assistance The setons had 

now, from not having been propeily managed Avorn then A\a}^ out, and I 
Avould liaA^e eonveited each of them into an issue, but as neithei tlie patient 
nor his a\ ife had ei ei beliei ed that the discharge had had any share in his 
araeiidment but on tlie contraiy that he vould have been bettei ivithout it 
he vould not submit to vhat I proposed and I left him At the distance of 
about three veeks fiom the time of my leaiung him I met him in the stieet 
valking leiy stouth'- vith a common cane, of vhich he made little oi no use 
I asked him v hat he had done , he told me that the sores had continued to 
discharge till vithm a fev days, but that he had drank a gieat deal of comfrey- 
root tea vith isinglas, and he supposed that had cured him I believe that 
the eure of this man v ill bj'^ all ivlio know anything of medicine, be thought 
to be so unlikely to have been affected bj"^ the comfrey and isinglas that my 
inference in favour of the seton Mill not be thought unreasonable, and that 
my determination to piosecute the method, from Avhat I had seen and heard, 
M as Avell founded ’ 

In spite of these discouragements Pott continued the treatment, and 
“ ivithin these last si\ oi eight months sevcial cases of cuned spine haie been 
recened into St Bartholomew’s Hospital ivheic they haie been seen bj’- great 
numbers of the profession The noveltv of the treatment and the success 
vhich has hitherto constantly attended it has necessarily engaged the atten- 
tion of many and occasioned some obser\ ations on the sub] ect Although 

I hai'e called tins an earl}'' publication, yet I have ivaited a sufficient length 
of time and hai'e treated a sufficient number of subjects to be clear m the 
truth of Avhat I hai'e asserted as far as such time and such individuals go 
That the patients vliom I have attended m the earl}’- part of the distemper 
of AvhateA'er age, hai e all got ivell , that is have not only regained the use of 
their legs but hai'e become healthy, and fit for any exercise or labour, as 
numbers can testify ivho haie seen them daily IMost of them have become 
much straiter, some quite strait, and all of them perfectly free from all kind 
of inconvenience arising from the curve That as far as my eiperience 

goes I liai'e not the least doubt, that if the means projiosed, be made use of 
before the bones become reall}'^ carious and rotten, that they ivill alwaj''S be 
successful When indeed a truly rotten state of the bones takes place no good 
IS to be expected from this or from anything else, but it should be observed 
at the same time, that this never happens but ivhen the distemjier is of A'^ery 
old date, and that Avhen this is the case, the Aidiole machine is so disordered, 
and the patient so trulj^ and so generally distempered, that there can be no 
reasonable expectation of success from any thing ” 

There is no doubt that Pott \A'as perfectly honest in Ins belief, but the 
AAliole tram of argument sIioaa's that he AA'as relying entirely upon empiricism, 
and that, liaA'ing a firm belief m the efficacy of counter-irntation he made 
no effort to seek for any other cause for the imj^roAmment He did not take 
into consideration the curative effects of rest Aidnlst the patients Aimre m 
hospital nor did he make any careful post-mortem examinations of the diseased 
tissues, for he contented himself AAith a mere examination of the vertebral 
column and Aiith maceration of the bones In excuse it may be urged that 
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John Hunter ■\\as one of his pupils, and consequent^ suigical morbid anatomj^ 
Avas not yet existent 

Pott begins Ins “ Faither Remarks ’ A\ith the folIoAimg Aiords “It is 
noAV neai three years since I first troubled the public Avitli my obserA^ations 
on the disease aa'IiicIi makes the subject of the following tract ” He excuses 
Ins former paper on the ground of the impoitance of the subjeet the perfect 
safety of the experiment, and the desire to obtain CAudence of the utility of 
Ins method of treatment from other surgeons “ IMj^ AVishes and my expecta- 
tions liaA^e been fulfilled I liaA'^e receiA'ed such manifold and repeated testi- 
monj'^ of the success of the projiosed method, from so large a number of the 
most eminent practitioners, not onlj'^ m this toAvn and kingdom but m man}'- 
other parts of Europe , that these, added to my oaa'ii experience, liaA^e com- 
pletelj'^ satisfied me, and enabled me to say, that m projier cases, and undei 
proper treatment, I liaA'e no doubt of its being uniA’^ersal In all the time 
AAlnch has passed since the first publication, I liaA’^e sought and embraced 
CA^ery opjiortumtj'^ of obtaining information, both from the liAung and from 
the dead ” He then recapitulates AA'hat he had stated m the preAuous com- 
munication and giA>^es an excellent pietuie of the earljr symptoms “ The 
account most frequentlj'' giA^eii is, that for some time preAuous to the incapacity 
the child had been obseri ed to be languid, listless, and A^ery soon tired , that 
he Avas unAvilhng to moA’^e much or briskh'^ , that he had been obser\"ed fre- 
quently to trip and stumble, although no impediment lay m his aa ay , that 
Avhen he moA^ed hastily or unguardedly, his legs Avould cross each other 
niAmluntarily, bj'^ AAdiich he Avas often and suddenly thioAin doA\n , that if he 
endcaAmured to stand still, and upright, unsupjiorted by another person, his 
knees Avould totter and bend under him , that he could not Aiitli any degree 
of precision or certamt}'', steadil)'^ direct either of his feet to any particular 
point, but that in attempting so to do, they aa'ouIcI be suddenl}^ and iiiA^olun- 
tarily brought across each other , that soon after this, he complained of 
frequent pains and tAVitchmgs in his thighs, particularly Aihen m bed, and of 
an uneasy sensation at the pit of his stomach , that Avhen he sat on a chair, 
or a stool, his legs AA'ere almost ahvays found acioss each other, and diaAAii 
up under the seat , and that m a little time after these jiarticuHrs had been 
obserA^ed, he totallj'' lost the poA\ cr of AA^alking ” 

The pictuie seems A^eiy simple, and it could iioaa Iiuac been diaAAii bj 
any obscurant medical student, but it had iica ei been jiamted befoie, and it 
has noAA^ become a pait of suigeiy He continues “ In infants the cuiA^e is 
seldom noticed till it has got to such a size and state, as to demand attention 
fiom the defoimity , pieAuous to this, all the maiks of distempei Avhieh appeal 
111 the child, pass foi the effects of geneial Aveakness, and aie tieated as such , 
differ entty by diffeient people, and undei diffeient cncumstances, but ncA^ei 
AAith any peimanent good effect, some of the adA entitious symptoms, if I 
inaj’^ so call them, aie m some degiee lehcA^ed but the pimcipal lemain in 
full foice oi Aihat is much moie fiequent go on inci easing In an adult it 
passes foi iheumatism, oi graA^el, oi a spiam, and the defect m the limbs is 
the fiist thing that occasions an enquiij’^ into the state of the back bone The 
tiue cause of the disease is a moibid state of the spine, and of some of the 
parts connected AAitlr it, aaIucIi distempered state of parts aaiII, upon careful 
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cnqull}^ be ah\ays found to have pieccded the defoimity some length of 
time, m infants "this is tlie sole cause and external violence has nothing to 
do vith it In the adult, I auII not asseit that external mischief is always 
and totally out of the question but I mil \entuie to afliim nhat is equal, 
as fai as" legaids the tiue natuie of the case, A\hich is tliat although 
accident and violence may m some few instances be alloued to liave con- 
tiibuted to its moie immediate appeal ance, yet the pait m which it shous 
itself, must haie been pieviotisly in a moibid state, and thcieby piedisposed 
foi the pioduction of it 

“ The pamaiy and sole cause of all the mischief, is a distempeied state 
of the paits composing oi m immediate connection uith the spine, tending to 
and most fiequently ending in a canes of the body oi bodies, of one oi moie 
of the \eitebisp, fiom this pioeeed all the ills whethei geneial, oi local, 
appaient, oi concealed , this causes the ill health of the patient, and m time, 
the cunatuie The helpless state of the limbs is onlj’ one consequence of 
se\eial pioceedmg fiom the same cause, but though this effect is a vei}'- fie- 
quent one, and alwaj'^s affects the limbs m neaity the same mamiei yet the 
disease not hai mg its oi igiii in them, no application made to them only can 
evei be of any possible use The same failuie of success attends the use of 
the diffeient pieces of machmeiy, and foi leasons which aie equally obvious 

“ They aie all, fiom the most simple to the most complex, but paiticulaily 
the suing and the sciew, calculated to obviate and lemove what does not 
exist They aie founded upon the supjiosition of an actual dislocation which 
neiei is the case, and theiefoie they always have been and evei must be 
unsuccessful ” 

Pott then leiteiates his belief m the value of countei-iriitation m the 
tieatiiieiit of these cases saying “ It is a mattei of very little impoitance 
ton aids the euie, by what means the dischaige be piocuied, piovided it be 
laige, that it come fiom a sufficient depth, and that it be continued foi a 
sufficient length of time I have tiied the diffeient means of setoiis, issues 
by incision, and issues by caustic and have found the last in geneial j^iefeiable 
being least painful, most cleanly, most easily manageable, and capable of 
being longest continued The caustics should be apjilied on each side of the 
cuii atuie, in such a mannei as to leave the poition of skin coveiing the spinal 
piocesses of the piotiuding bones, entiie and unhuit and so laige, that the 
soies upon the sepaiation of the eschais, may easily hold each thiee oi foui 
peas m the case of the smallest curvatuie , but m laige cuives, at least as 
many moie These issues should not only be kept open, but the dischaige 
fiom them should be maintained by means of oiange peas, canthaiides in 
fine povdei, aeiugo aeiis, oi any such application as may best sei\e the 
intended puipose vliich should be that of a laige and long-continued diain ” 

Having consideied the clinical and cuiatne aspects of the disease Pott 
concludes these lemaikable contiibutions to suigeiv by some lemaiks upon 
the inoibid anatomy of the condition, saving “ This moibid affection shens 
itself in a vaiiety of foi ms, but although its apjieaiances be vaiious, yet the}^ 
aie alvays such as detcimme the tiue natuie of the distempei Sometimes 
it appeals m a thickened state of the ligaments, connecting the Aertebise 
togethei, vithout any appaient affection of the bones Sometmies in the 
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foim of a distempeied state of tJie jnteiveitebial substances, called caitilages 
Sometimes m that of diseased glands, eithei m a meiety mduiated and enlaigcd 
state, oi %\hat is moie fiequent m that of a paitial suppmation Sometimes 
it is found m the foim of bags oi cj'^sts, containing a quantity of stuff of a 
unequal consistence, paith'^ piuulent, paitty sanious, and paitly a cuid-hke 
kind of substance, and not unfi equentlj'- entnely of the last Sometimes 
undei these bags, oi c5'-sts, e^en while they lemain uhole the subjacent bones 
aie found to be distempeied, that is depiivcd of pcnosteum, and tending to 
become carious Sometimes these collections eiode the containing membianes, 
and make then way downuaid by the side of the psoas muscle ton aids the 
giom, 01 by the side of the pelvis behind the gieat tiochantei oi in some 
cases to the outside of the uppei pait of the thigh The disease nhich pio- 
duces these efteets on the spine, and the paits in its vicinity, is nhat is m 
geneial called the sciophula , that is, that same kind of indisposition as 
occasions the thick uppei lip, the tedious obstinate oplithalmy the mduiated 
glands undei the chin, and m the neck, the obstiucted meseiiteiy, the haid 
diy cough, the glaiiy swellings of the iviist and ancles the thickened liga- 
ments of the joints, the enlaigement and canes of the bones &c , &c , &c ’ 

Roth essays aie well voith leading, as veil foi then evcellence as foi then 
defects They show Pott to have been bettei m diffeiential diagnosis and 
treatment than in his knov ledge of moibid anatomy But consideiing the 
difficulty of making post-moitem examinations m the “dead house beneath 
the Cutting Waid at St Baitlioloniew’s Hospital ” the specimens he succeeded 
in obtaining veie satisfactoij'’ It is cleai tliat the lesults of the tieatment 
he lecommended weie due to the enfoiced lest , but the doctinie of plij'^sio- 
logical lest was not enunciated foi iieaily one bundled yeais aftei Ins death 
He earned it out empiiically, and m so doing displaced foi ei ei the ambulatoii 
system and the use of the complicated mechanical appaiatus vhich had been 
a toituie to manj'^ unhappy patients 

The illustiation is lepioduced fiom the laie oiigmal pamphlet and shovs 
the stains oi foxing which aie not uncommon in papei of the peiiod 
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GENERAL OBSERVATIONS 

Evidence of inflammatoiy change in the light iliac fossa is common enough 
to be familial to eieij’ surgeon Theie is no pait of the intestinal canal 
wheie such lemaikable adhesions bands and kmks arise The gall-bladdei 
fieqiiently piesents stiikmg ad- 
hes'ons, and to a much less 
extent the splenic flexure of the 
colon (Payi s disease) Accoiding 
to Lane theie aie non-inflam- 
matoiy reasons foi the ileal kmk 
and foi Jackson’s cfecal mem- 
biane , but it is frequently obvi- 
ous that exactly similar conditions 
appear as a result of some patho- 
logical luocess usually arising in 
the appendix It is common enough 
to see the various adhesions, bands, 
and kinks actuallj'^ in the stage as 
they are laid doun by deposits of 
plastic l 5 ’’mph, adhesions which can 
easily be separated by the fingei 
It IS not possible to escajie from a 
belief that foi the most part these 
conditions are inflammatory Cer- 
tainly disease of the appendix is 
the almost universal cause though 
conditions arising m the ciecum 
and lovest pait of the small 
intestine probably sometimes play 
a part {Fig 1) 

Suliacute inflammation of the appendix is accompanied by a v ide- 
spiead peritonitis more marked in its viiulence and extent than that due 
to inflammation of the rest of the almreirtaiy canal In cases vheie no 
history of an acute attack of appendicitis can be obtained, bands of onrentum 





Fig 1 


-Sliowing the common types of adhesions 
found in the pencojcal area 
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- Radiograms of calcified ileocnecal glands {all except B are shoun reierscd) 
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Glossing the ascending colon and kinking of tlie ilenm, out, tiio, oi thicc 
inches fiom the ileocieeal junetion, aie fiequentty found, togethei iMth a badly 
diseased appendix it might fanly be suggested theiefoie that theie is some 
faeult}'’ of actual penetiatioii possessed by the infecting agent, oi some tenuity 
01 othei weakness ni the walls of the appendix oi the boiiel contiguous to it 
not piesent in othei paits of the ahmentaiv canal 

That nifeetion aiising in the ileocaccal aiea is common cnoiigli is also 
slioiin by the fiequency with mIiicIi both tubeiciilous and non-tubeiculous 
enlaigement of the ileoccsecal glands is found (Fig 2) Does this mfeetion 
give use to any distuibanees in otliei jiaits of the abdomen Undei 
the conditions usualty seen, infection is cleaily most likely to spiead bi'' 
lymjihatic channels 

iMojmihan Mayo, Muiphj'', MaeCaithj'^, Ochsnei Deaiei, McGiath, 
Pateison, Wilkie, and othei s have consideied ceitain kinds of indigestion, 
duodenal and gastiic ulcei, and gall-stones as possibly due in some Maj”^ to the 
changes seen in the legion of the appendix In an epoch-making aiticle, 
“ Appendix Dysjiepsia ”, Moynihaid desciibcs cases of dj’^spepsia associated 
vith ccitain obvious changes in the stomach Pateison,^ in an aiticle viitten 
at the same time and published slight^ latei, viites on similai lines 

In Mo 3 mihaii’s voids, in these cases the stomach 2 )iesents the folio ving 
signs “ Theie is no thickening, no vhiteness, no puckeiing, no adhesions 
The stomach looks in eveij'^ paiticulai quite noimal But if it be alloved to 
he quietly for inspection (and it is bettei to vatch it vhile the abdominal 
vail is laised up befoie the oigan is handled), a most inteiesting condition is 
displaj^ed The stomach in its p)doiic half is seen to be in vigoious and excited 
action At the iioint wheie the veitical and hoiizontal paits of the stomach 
meige, a contraction starts and siiieads towaids the pyloius, and at last 
involves all the j^yloiic antium The stomach becomes thick, conti acted 
and jiale , its muscle is eiidentty in a state of stiained and vigoious action 
and the channel thiough it is almost obliteiated On the caidiac side of this 
aiea of siiasm the stomach is quiet, a little distended eien and shovs no 
mo^ emeiit ” 

In Ins second edition of Duodenal Ulcci^ vill be found a jiage of diavings 
made bj^ the viitei, ilhistiatmg the conditions in the legion of the appendix, 
some of vdnch aie heie lepioduced (Fig 3) 

Since 190S, those ivho have been jiiivileged to voik vith Mojmihan hai e 
given the closest attention to this condition thiough oi^ci 1000 abdominal 
ojieiations, and liaAC come to lecognize thiee gastiic stigmata vliich enable 
them to diagnose a diseased appendix almost vith ceitainty vhilst it is still 
out of sight The thiee stigmata aie (1) Pjdoiic sjiasm , (2) P\doiic conges- 
tion , (3) Enlaigement of glands on the gieatei cuivatine of the stomach 
tovaids the pjloius, i e , along the couise of the light gastio-epiploic vessels 

1 Pijloiic Spasm — Mo 5 mihan’s desciiption has alieady been lepeated , 
it still MMdl}'^ desciibes the condition {->ee Fig 4) 

2 Pyloiic Congestion is a teim vhich allovs of vide limits by it is 
indicated a blushing of this pait of the stomach vhich is not noimall) piesent 
— it can only be seen in the inteiials betveen the siiasnis , and because the 
sin face i asculaiit\ of the noimal stomach is gieatest tovaids the p}doius. 
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it IS only as a lesult of constant piactiec in abdominal siugeiy that one feels 
competent to appieciate it 

3 Enlcagemeni of the Glands —This is in anothei categoiv it is easily seen 
if tooled fo), but is fiequently obscuied by lat The glands he between the 



laieis of the gieat omentum Thej' aie raielj’’ close to the pjdoius — moie 
often two to thiee me lies awaj'^ As a lule the}'^ aie in two gioujis the uppei 
gioup consists ol one oi two glands hmg abo\e oi on tlie light gastio- 
epiploic icsscls the lowci and moic minieious gioup alwa\s lies below the 
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vessels It is a point of some impoitance that m these cases the lovci gioiip 
only IS enlaiged, as a lule The glands aic alnays led, flesh’^ , and fieel) 
movable 

In 1914 the nntei came acioss a case nhich is lemaikable m itself and 
of mteiest in that it led him to commence m\ estigations into the caviscs of 
the enLugement of this gioup of glands A lady, 30 yeais of age, ivas sent m 
nith a diagnosis of acute appendicitis The usual signs and svmptoms neie 
piesent and immediate opeiation nas peifoimed On opening the abdomen 
an astonishing sight piesented itself The ajipendi's. was slightly congested 
but otheiwise apjiaientlj'' noimal The ilcocaccal glands weie jet-black, and 
a chain of jet-black glands could be tiaccd up to the duodenum and the supeiioi 
mesenteiic vessels wheie they cioss it In addition tno of the glands on the 

gieatei cuivatnie of the 
stomach, two inches fiom the 
pyloiiis, weie black {F-ig 4) 
The appendix nas lemoied 
one gland fiom the ilcocrecal 
angle, and one fiom the 
stomach gioup The patholo- 
gist’s lepoit nas as follons — 

Repout on Appendix 

AND Gl INDS 

1 Appendix — There is no 
evidence of malignant disease 
The proximal third of the ap 
pcndix mucosa is deeplj’’ pig 
mented This is not a veij 
lare finding appaitntly Micio 
scopic examination shows masses 
of pigment inside phagocvtic 
cells disseminated in the intei- 
glandular tissue and following 
the vascular channels Some parts liavc collected at the peripherj’^ of the follicles 
of the lymphatic glands still lying within the endothelial cells 

2 Glands — The glands supplied are abnormal in their central sinuses, con 
taming plasma and not lymph, as if this uere a form of liTinolymph gland The 
reason for the jngmentary deposit is the appendieal lumen (Change m the fxces 
V ith absorption of the abnormal products ’) (Fig 5 ) 

O C Grunek 

Tins case ceitanil)'' suggested that theie must be some Ijmipliatic path 
V hereby tlie pigment could travel to the stomach It also suggested that, if 
pigment could leach tins area fiom the apjiendix, infection could do the same 
thing 

NORMAL FLOW OF LYMPH 

The noimal flov of lymph from the ileocsecal angle in a perfectly healthv 
indnidual, as gleaned from post-moitem injections — largely ni the foetus — is 
cleaiiv defined Gathering tiibutaries from the appendix, the cmcum, and the 
last six niches of the small intestine (in jiail onl}') the lymphatics pass 



Fit. 5 — Microscopic anpenr'ince of Ij inpli plniicl con 
taming pigment derived fiom appondfv 
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luegulailv in a gionp of fi\c oi biv Acssels to the chain of glands which lies 
dotted along the line oi the ileocolic aiteiy The mam effeient tumks pass 
up m fiont of the thud pait of the duodenum leaching the gioup of glands 
massed lound the supeiioi mesenteiic aiteij% and so the lumbai chain 
If, now it be tiue that fiom heie the effeients pass wholly and diiectlv to the 
lumbai gioup and so to the leceptaculum ch 3 di then theie can be no diiect 
path of lymph fiom the ileociccal angle eithei to the stomach oi the duodenum 
It Mas the object of this leseaich, by expenments in both living and dead 
subjects, to find out (1) Whethei abeiiant paths existed , and (2) What 
effect disease of lymph vessels oi glands ivould have on the lymph flov 

Experiments in Animals — Foi this pin pose expeiimental voik ivas com- 
menced on cats The laiious hmiph-sheds of the abdomen iveie injected by 
means of a hand syiinge ivith a veiy fine steel needle All cats ivould appeal, 
on abdominal section to have masses of diseased mesenteiic glands , most 
of these on nucioscopical examination pioic to be quite healtlw some pioix 
to be tiibeiculous The diasnosis as betueen a hiqieiplasia of a tynipli gland 
and an eailv condition of tiibeiculosis is not easv even vitli the micioscope 
It Mas found that theie mcic vast diffeiences betM’een the living and the dead 
animals, both m the ease m itli M'hich the injection could pass tin ough lymphatic 
glands and lessels, and in the extent of aiea injected The aiiangement of 
the intestinal canal of a cat is pimntive , the appendix is Meaklj’- lepiesented 
b}’’ a lathei inaiked csecal tip M'hich, hoM'evei, contains laige masses of 
Ivinphoid tissue 

Aftei consideiable piactice to obtain a steady and eicn piessuie — by no 
means an easy business — it M'as found to be possible, in living cats M'heie the 
glands M'eie not obviously diseased to inject mdigo-caimme fiom the tip of 
the esecum into the M'hole Ijunjih-shed up to the panel eas and ovei it into 
the glands iihich he above it Glands M'hich he m close contact M'lth the uppei 
and loMei boidei of the pjdoius Mcie fiequentlj' injected fiom the Ccccal Mall 
In the dead animal (many attempts Meie made A'eij^ soon aftei the animal 
had been taken fiom the lethal chambei) this M'as iiei ei accomplished, the 
injection M'ould leach the loMei boidei of the pancieas, but no fuithei 

An attempt Mas noM made by implanting active tubeiculous gland tissue 
fiom a human being into the submucous lai'ei of the caical M'all of a cat and 
into the Mall of the small intestine neai the ileocajcal lalve, to pioduce m 
comse of time a tubeiculous manifestation in the jij'loiic glands Ei'entuallj' 
staitmg Mith an animal nhose glands appealed healthy and M'hich Meie healthy 
on micioscopic examination a chain of tubeiculous glands Mas set up m the 
ileociccal angle leading to a tubeiculous gland m the sulipyloiic line A 
kitten taken eaih fiom its mothei and led foi thiee months on steiilc food 
M IS found to ha\c health}' mesenteiic glands , aftei being fed on tubeiculous 
'dand tissue fiom human necks togethei Mith othei and Aioile food, it 
de\ eloped tiibeiculosis of the mesenteiic and subpyloiu glands These 
speiimcns togethei Mith the gland sections Meie sIiomu at the meeting of the 
Association of huigeons m ilav 1922 

Experiments in Man — It Mas aiguecl that as indigo-eaimme is so 
oxtensneh used m human beings foi the pm pose of estimating the Moik done 
b\ the kidncAs and is passed fiom a subcutaneous oi mtiamusculai injection 
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thiough the oiganism without an'^ ill effects, it could not inflict any injuiy if 
injected into the lympli system of the appendix oi othei abdominal oigan 
foi the puipose of estimating iihethei oi not the same stiiking ease and speed 
of flow as ’ll as seen in the living cat n oiild be seen m tlie In mg man 
Ad^antdge nas taken of unusual oppoitumties foi peifoimmg abdominal 
section m man, to attempt similai injections to those made in animals Foi 
this puipose a moie equable and a definitclj’^-known piessuie vas aehieved 
bv the use of a meicuiy column laised by aii-piessure fiom an oidinary 
bicycle pump {F'lg 6 ) The finest steel needles ueic used, fixed into thiclc 
lubbei tubing, and a picssuie of fiom 6 to 8 mm of meicuij’^ vas found to 

be about sufficient, the piessuie nas 
inci eased vheic obstiiiction to the flov 
was obseived A caiefiil steiili/ation of 
the stoiagc thambei and tlic effeient 
tubes vas effected, the lattci being 
boiled befoie each injection Tlie solu- 
tion used was similai to that injected 
into animals, i e 1-60 indigo caiminc 
in distilled natei Theie neie no ill 
effects eithei accompan3mig oi following 
the injections, and as tlieie vas no moi- 
talit}'- theie are no specimens to shov 
Fortj^-eight injections weie made in all 
What IS alieady knovn of the diffei 
ence m the ease of injection of health^' 
Uniphatics under vannng conditions ’ 
Huntei was the fiist to point out 
that the difficulty of injecting lymph- 
atics inci eased lapidb' each hoiii aftei 
death, and also that injection v as easiei 
111 3'oung than in old subjects Eien 
Moikei has noted similai vaiiations 
Cuneo and Delameie,'* in then noik on 
the lymphatics of the stomach lemaik 
that “ the stomach used should be as 
flesh as possible ” , they legaid injection 
of the subseious leticula as “ almost 
impossible so soon as the peiitoneal coat 
has lost its noimal consistencj' ” They lecommend that the stomachs of 
nevh^-boin oi leiy joung subjects oiil\" be used Mojmihan, ’ m connection 
vith the lymphatic sj^stem of the stomach, says, “Tlie gieatei pait of the 
voik of miestigation has been earned out upon the bodies of foetuses oi 
infants ”, and “ It is stated bj'^ Polj'a and i on Na\ latil that the numbei of 
the glands inci eases consideiably in adult life eithei b}'^ the dnasion of the 
oiiginal glands oi bj their fiesh deielopment fiom lymph yessels ” Dobson 
and Jamiesono earned out then voik m foetuses oi the nei.d^^-born 

Deposits of fat in the mesenteij'^ ah\a3’^s pieiented an3" injection being 
attempted because both glands and aesseh veie obscuied 



Fig 6 — 'Mercury column rai^sed by mr 
pressure from a bicycle pumn 
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One stukmg featuie of an injection into the submucous coat of the 
stomach in the Inang subject as compaied with a similai injection in the dead 
undei a similai piessuie is shown m the diagiam {Fig 7) It will be noticed 
that the aiea colouied by the injection in the living stomach is one and a half 
times to twice that colomed m the dead oigan m addition, the foimei 
injection takes place much moie quickljf than the lattei 

The hist senes of injections vas made into the appendix It pioved 
eveiything Jamieson and Dobson and otheis have wiitten with legaid to the 
flow of lymph fiom the ileoctecal angle, no communication vas found vith 
the lymphatics of the pelvis, but a few vessels veie found to pass into the 
letiopeiitoneal space of the light iliac fossa It was found lepeatedly, hoii- 
evei, that an injection into the appendix would send the dye mwaids to the 



Fic 7 — A bliowb ucT of btoniich wall uijectod in deid, and B in Ining subject undci 

Similar piessure 

small intestine and, at a highei le\el, outwaids to the ascending colon (abeii ant 
and letiogiade floa) On laie occasions an appendical injection, passing 
tlnough gland aftei gland in the ileociecal chain would fill the gioup ot glands 
louiid the tiunk of the supeiioi mesenteiic aiteiv, but no moie , aftei fieqiient 
injections into the appendix it was noted that injection into one of the ileo- 
c.tcal glands was a moie ceitain method of colouiing this gioup The entiv 
and exit of lymph to and liom the glands loiind the tiunk of the supeiioi 
inesentciic aiteiy wheie it ciosses the thud pait of the duodenum being the 
immediate object of the inquiiv this mcthocl ol accomplishing then injection 
was \en laigclv used 

It nia-s be said at once that injection of the glands on the gieatei cun atuie 
ol the stomach neai the jicloiiis (lanueson and Dobson s ‘light gastio-epiploic 
gioup’) was nc\ci aeliicicd tlnough the ilcocTcal chain though as we shall 
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Stomach di\/'ided 
dr turned up 


Lesser curt/ature 


see latei, it was achieved in anothei vaj'' It should, hovevei, be undcistood 
that connecting links — though in theoiy they aie effeient paths — do in fact 
exist Poiiiei and Chaipy' desciibe not only close connection between the 
glands on the gieatei cun atuie neai the 25jdoius and the gioup of glands -which 

lies in the angle 
■ -Greater curvature between the fust 
and second paits 
of the duodenum, 
ni fiont of the head 
of the panel eas 
(Jamieson and 
Dobson’s ‘sub- 
pyloiic gioup’), 
but also a fmthei 
path along the 
light gastio - ejn- 
filoic \ein dneetty to the suiieiioi 
mesenteiic gioiiji 

The gieat object ol the iiiquii}" 
was to find out what is the jiatli 
of lymph ajU) it has i cached the 
level of the thud pait of the duodenum, as 
shown by expeiimental injection in the living 
We know, as a lesult of veiy caieful woik in 
the dead, that the w'hole of the h’-mph is 
thought to pass below' the panel eas stiaight to 
the lumbai chain Aftei piolonged and sciiipu- 
lous obseivation the geneial conclusions aimed 
at die — 

1 Most of the lymjih undoubtedly passes 
deepl}' to join the lumbai gioup , but in living 
subjects some is seen to jiass upwaids ova the 
head of the panel eas to entei that giouji ol 
glands which fiequentl}' lies in a descent oi in 
a senes of small gioups along the innei boidei 
of the culled duodenum {Fig S) (Jamieson and 
Dobson’s ‘subpyloiic gioup’) 

2 Some undoubtedly jiasses ihioiigh this 
gioup on to the duodenal tvall itselj and up to, 
and occasionally beyond, the pyloius The mjec 
tioii has been seen on two occasions to pass 
even liighei, leachmg the chain of glands along 

the common bile-duct, and ei'eii colounng the c}'stic gland 

Post-moitem Experiments — Expeiiments w'eie now made in 3 'oung 
human subjects, post moitem, b}' the use of Geiota’s Piussian blue and the 
mcicuiy jiump (S to 10 mm Hg), an attemjit being made to icpioduce the 
injections aheady accomjilished in the living Thej' weie not iieaily so 
umfoimlj successful 



Fig 8 — Dngrain sho\\ mg area 
of glands injected m the In mg 
subject from an ileocT»caI gland 
puncture 



FLOW OF LYMPH FKOM ILEOCjOSCAL ANGLE 17 


/ 


Dn^ided fy/onc End of Stomach 
\ ( turned up) 









i' 9^ - 



-- 



i 


Duo deno -Jejunal 
Junction 


\ ' 

Vjf 


//' !■■■ 

/• /! A0Siy 


Appendix 


10,0 




I'lc 9 — Di of in injected po&t moitem specimen (the needle ^^'^s placed in an 

ikoc-vc^l gland) Retiogradc flow hack to the O'Neal wall is cleailj shown 
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Fig 9 sho^^s injection of the ciescentic gioup of glands on the head of the 
pancieas neai the duodenum quite well, though m the living subject they aie 
moie cleailv marked , the} weie made into an ileocascal gland The line of 
injection appears to follow fanly accuiately the aic made b}'^ anastomosis of 
the supeiioi and mferioi jiancieaticoduodcnal vessels, though a much moie 
luegulai distiibution is common It A\ould theiefoie appeal possible to inject, 
both m the living and the dead an aiea much videi m extent than vould be 
expected fiom a stud}'^ of the ‘noimal’ anatomical paths appaiently followed 
b}'^ the I}mi]3h llov 

Can the disci epancy between these expeiimental findings and the usual 
text-book desciijition of Ivmph flou in this aiea be accounted foi by an unusual 
success on the pait of the im estigatoi in his injections m the dead and living 
subject, opening up paths hitheito not known It is ceitam that, although 
the fiou of lympli is ccij'^ adequately desciibed b}'^ manv viiteis as fiom the 
peiiphei}'^ of each gieat l}mph-shed to its teimination m one oi othei of the 
big gioups of glands on and neai the head of the pancieas, the possibility of 
connections existing between the teimmi themselves has nc\ei been investi- 
gated It IS possible that theie aie in existence icseive sets of lymph channels 
as well as lymph glands, vhich come into play (1) Undei unusual piessuie 
of lymph floM , and (2) In the piesence of obstiuction m the noimal channels, 
due to disease 

Stiles® desciibes yeiy minute glands, 1 to 2 mm m diametei, possessing 
a veiy piimitiye stiuctuie and consisting of a single lymplioid follicle con- 
nected vith one affeient and one efteient lymphatic existing noimall}'^ m the 
axilla, uliicli aie not desciibed as occuning amongst the usual axillaiy glands 
He thinks them capable of becoming piopeil}'^ developed glands and of taking 
the place of glands lemoved by opeiation oi put out of action by disease 
Such a possibility — also dwelt upon by C PI Mayo— is of consideiable inteiest 
and impoitance m consideimg the question of abeiiant and letiogiade lymph- 
flow in the piesence of long-standing infection 


THE EFFECT OF DISEASED GLANDS ON THE LYMPH FLOW 

Expeiniients vcie made in the hung subject on the effect of diseased 
glands on lymph flow A lymph gland was diawn up fiom the mesenteiic 
suitace, and its base uas i eiv tightly ligatuied , the hgatuie exeited a sinnlai 
effeet to that pioduced by a chionic lymphadenitis {Fig 10) In cveiy ex- 
jieiniient in the living subject injection made into the gland next belou the 
hgatuicd gland failed to entci the ligatuied gland, and aftei a moment’s 
hesitation a new shcat of abeiiant lessels came into play, which earned the 
injection fluid louiid the ligatuied gland to the gland next but one oi moie 
above it , m addition, the injection sometimes floived backwards towaids 
the gland belov We produced, therefore, a letiogiade as veil as an 
abeiiant flov of lymph In foui cases, vheic an obvious old tubeiculous 
gland vas found injection vas made into the next healthy gland belov, of the 
same chain In all the cases it vas cleai that the diseased gland acted as an 
obstiuction , sometimes theie vas paitial peimeation of the gland, its suiface 
jnesenting a chessboaid jiattein of blue and white squaies , sometimes an 



FLOW OF LYMPI-I FEOM ILEOC^ECAL ANGLE 19 

elfeient vessel A^onld l)eeome injeclecl in addition to one oi two affeients , 
sometimes thcie was no flov 'whatevci into any aiea vithm one-half to One 
inch of its peiipheiv the afCeient vessels appealing to stop at a blind end 
It was ne\ei found possible to lejnoduce these expeiiments post moitcm 

Comets lav of localization lavs down that infection— m a piCMoiisly 
healthy lymphatic svstem — vithm lymph channels, alvays tiaiels fioni one 
legional gionp of glands to the next legional gioup in the diiection ot the 
lymph flov Retiogiade flov of lymph iii a healthv snbieet is denied as a 
possibility In most viiteis and piobablv this is tuie to a ^elv gieat extent , 
but it IS ceitam that it may take place, and vas as is seen often noted in the 
comse of the expeiiments even m appaiciitlv healthv subjects 
Most, of Bi eslan ^ savs that 
letiogiade flov can only occiii vhen 
theie IS seiious distuibantc of cii- 
culation he illustiates letiogiade 
flov in a colomed diavmg, as 
occuiimg fiom a septic soie on the 
leg, the hmnhangitis spicadmg 
chiefly up the leg, but also foi some 
inches dovnvaids 

In Moynihan’s book Abdo?mnaI 
Opel atiom,^ he states “ In cases of 
cancel (stomach) the eailv mi olve- 
ment of ceitain Ivmph vessels, then 
plugging by cancel -cells, oi the 
implication of a single gland, may 
be enough to distiub the noimal 
diiection of the lymph cuiient ” 

Sampson Handlej^ has shown that 
metastases liom a caiemoma of the 
bieast may pass down to the lectus 
sheath and so to the livei He has 
also lepoited that caicmomatous 
cells liom a lectal giowth can be 
found SIX oi eight inches below the 
pimiaiy giovth, though this is 
denied by latei voikeis (Cole 
jMonsdiiat and Williams, and Chcatle) Isieiy suigcon must knou the lie- 
qucncy with vhich the glands along the common bile-duct become enlaiged 
m cases of caicinoina of the stomach, this can only come about bv letio- 
giadc lymph flov Is it not moie than ]Jossible that secondaiv caicmoma 
III the livei aiismg fiom both stomach and intestinal canal may haie passed 
along lymphatic c esscls by letiogiade flow‘d 

MeVay® saj^s lectal caicmoma may leach the livei tliiough glandulai 
metastasis oi by bieakmg off of emboli of caicinoma-cells into the poital 
cn dilation Joseph Wicnei'° consideis it possible that the ileocaicum maj'' be 
secondai il}^ infected by letiogiade flow fiom diseased mesentciic glands 
Broders n describing a case of gastiic tuberculosis, quotes Claytor and 
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Wilkinson as considering that tuberculosis may affect the stomach from 
adjacent tuberculous glands He also states tliat Chiaii had a case of a 
similai kind Rosset thought his case of tiiiieiculosis of the stomach Mas 
due to a piiniai}^ focus in the lymph glands at the hilum of the left lung and 
that it infected the letiogastiic Ivmph glands md then the stomach by a 
blockade of the lymph stieam The late Ednaid Waid of Leeds used to 
illustiate the lei} fiec collateial tiiculation of lymph and the piesence of 
abeiiant flon as a lesult of disease by the condition seen m cases of malignant 
disease dec eloping in a long-standing lupus (usually facial) On mg to the 
scleiosiiig of noinial Ivmpli channels bv tubciculosis the supei added malignant 
disease is unable to leach the Ijmiph glands and they do not in fact become 
enlaigcd As soon as the malignant disease reaches hcalthj’^ skin, the lymph 
nodes become affected sometimes on the same side of the neck but fiecjuenth" 
on the opposite side 

Last month a lady nas seen in consultation nitli Di Hall She piescntcd 
an inteiesting pictuic of letrogiade Ijnnph flon As a VAD dining the 
nai she had suffeied lepeatedly fiom septic fingeis chieflj’^ in the left hand 
and piesumably fiom lymphangitis and lymphadenitis She nas lecently 
raccinated in the usual place in the uppei pait of the left aim, and aftei ten 
da}^s deyeloped acute suppuiafion in the tendon sheaths m fiont of the mist 
of the same side Tlieie nas no appieciable lymphadenitis in the axilla, and 
no sign of any septic foeus excejit the \ accmatioii spots 

Mosti2 suggests that a tumoui foims in giomng nen^ lymphatic sheds 
M ith new channels foi e\ acuation Thus it is possible foi iien glandulai 
legions to be infected bj^ nay of these new yessels (abeiiant flon) Geiota 
himself, in a case of caicinoma of the bieast mth metastases in the inguinal 
glands, deteimined, by actual injection at the post-nioitem the nenly-foimed 
lymjihatic tiact 

It might be aigued that to illustiate letiogiade lymph floiv bj’’ the spiead 
of caicinoma is not a fan thing, because it is not so much a flon as a peimea- 
tioii It is tiue that at the edges of a caicinoma lymph channels aie seen 
blocked be an unbroken line of malignant cells , but Sampson Handley and 
otheis hac e shomi that at a distance fiom then souice the cells he in the 
lymph channels in solitaiy masses mth stietchcs of iioinial lymph ressel 
Intel yelling This Mould ceitanily suggest that both a jjeimeation and a floM 
aie jnesent hist a jieimeation, then a ‘Masting an ay’ of the outlying cells 
by the fluid lyinjih 

We shall see latei that, assuming the text-book desciiption of Ijnnph floM 
to be collect, the mcm that theie is a letiogiade oi abeiiant floM of lyinjih 
must be accepted befoie any leasonable theoij'^ of the existence of a Rmphatic 
floM fiom the ileocaecal angle mIucIi could giye use to gastiic oi duodenal 
iilcei can be cntei tamed L3nnph must not onlj'^ pass to the glands mIiicIi 
guaid the stomach and duodenum, but find its May beyond them 

Injection of the Glands along the Right Gastro-epiploic Vessels — One 

of the most stiikmg lesults of this ini estigation Mas achieied by an accident 
In commencing an injection Mitli mdigo-caimme into the csecal M'all of a himg 
cat some of the dje escaped into the Iomci pait of the abdominal cant}'', as 
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Ihc expeiimenl pioceedcd il noted thot the "lands in the subjplouc legion 
had become injected bcfoic the glands in the nppei paii ol tlic ileocolic chain 
An investigation shoved that the dA'c had been taken uji b^ the gicat omentum 
and delneied into this gland Imthci and snnilai expci imcnts vith both 
mdigo-caimme and Chinese black veie coiiMiicing that the snbpyloiic glands 
m cats acted as the gieat poital thiough vhich the iiciitoncal caMtv m its 
lowei pait passed its eflliient 

Investigations in luing man on somenhat similai lines piescnted gicat 



Fig 11 — Showing flow of dje thiough oinentol lymph ^essels to glmcls. 


difficulties It vas seen eailj'^ that something moie than contact of the indigo- 
eainiine vith the fiee maigm of the gieat omentum vas necessaiv , it vas 
necessaiy to combine it Avith massage The time taken toi the dye to leach 
the light gastio-epiploic glands vas found to \aiy ceiv videty, it nevei 
aiiived theie undev one houv, and much moie often tailed to tia^el moie than 
an inch oi tvo m this spate of time Clcaih the attempt could oiilj^ be made 
when a majoi opeiation Avas m pioeess — -gastiic cases could not be utilized at 
nil Neaily all the expeiiments veie theiefoie made in eases of gall-stone 
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disease In the peifoimance of choledocliotomv foi comnion-diiet stone the 
left foieaini of the operatoi, and to a lessei evtent the light, come to lie ovei 
and exeit an inteimitting piessuie ovei the lowei abdomen It was in this 
class of case that the ivhole of the successful lesults weie obtained A laige 
piece of gauze nas soaked in indigo-caimine (1-60) and fixed clips to the 
lonei flee boidei of the gieat omentum, the omentum nitli the attached 
gauze nas then letuined to its place in tlie abdomen and the opeiation con- 
tinued Aftei an aAeiage time of fiom one to one and a half houis, stieaks 
of the dj'e could be seen slowl}'^ using along the couise of the mam blood- 
^essels of the omentum, ciossmg the tiansveise colon and emptying into the 
light gastio-epiploic glands {Fig 11) Out of twent3'-one attempts made in 
suitable cases, onl}’^ foui i\eie successful With a niclei distiibution of the 
dye, two gioups of tymph vessels weie cleaily seen, conveiging one to the 
light side of the gieatei cunatuie of the stomach and one to the left, the 
foimei filling the moie lapidl^' and being the moie cleaily maiked Despite 
man^'- effoits, the injection was nevei seen to pass thiough the iiglit gastio- 
epiploic gioup on to the wall of the stomach 

The gieat omentum, theiefoie being the gicat scaiengci of the abdominal 
cavity — Mojmihan calls it the gieat diam-jiipe— is able to pick up piobablj' 
thiough open h mphatic tcimmal spaces, moibid mateiial and to convej" it 
upw'aids to the gieatei cniiatuie of the stomach, wdieie it passes chieflj^ into 
the gioup of glands tow'aids the p3doius and in a smallei measuie into those 
glands iieai the hilum of the spleen 

In connectioii w'lth tins woik, Wilkie’s^s monogiaph is most inteiesting 
He says “ The extiaoidinai3'^ faculty possessed b3' the omentum foi plastic 
adhesion to an3^ /one of peiitoneal nutation, and thus foi walling off and 
localizing mf]ammatoi3' piocesses is so constantly evident to the suigeon and 
to the pathologist, that they have almost come to legaid the gicat omeiituni 
as a puielv beneficent agent m abdominal patholog3’' Nothwithstandmg its 
pccuhai capacity foi lapid leaction and lepaii, it would, indeed be stiangc if 
the omentum could take pait m so much mflammatoi3' tioublc and 3'et come 
out scatheless That a chronic inflammation ol the omentum ma3^ leinain aftei 
the pinnaiy seat of infection has healed has been lepeatedlv demonstiatcd, but 
that the omentum 11^3^ foi 111 the channel b3'^ which the pathological piocess 
ma3'^ be earned to othei oigans is a fact that has hitheito leceived but scant 
lecogmtion The intmiate anatomical lelations of the omentum wath the 
stomach and the first pait of the duodenum especialh'^ m legaid to then 
vasculai supply, suggest the possibility of 11101 bid conditions 111 tlie foimei 
spieadmg 01 being conve3^ed to the lattei thiough then vasculai connections ” 

Wilkie then suggests that the omentum being infected by its piesence in 
the region of the appendix, sometimes b3'^ its actual adhesion, becomes inflamed 
and its vessels thiombosed , he fuithei suggests that emboli pass fiom these 
cessels to the stomach and duodenum and give use to ulceiation , he also 
consideis that gastiic erosions — by some authors confused with ulceis — thought 
to be the caUse of hannatemesis, and seen fiequentty m the absence of the 
leal and cisible nicer, ma3'’ be due to a similar pathological piocess, possibty 
to a spreading l3^mphangitis in the gieat omentum The expeiiments 
desciibed would ceitamty add weight to Wilkie’s Mews 
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POSSIBLE BEARING OF THE LYMPH FLOW ON THE CAUSE OF DUODENAL 

AND GASTRIC ULCER 

In consideiing what effect the )m estimations dcseiibcd may ha\e on 
the causes of duodenal and gastiic ulcei and oi othci loims of dyspepsia, 
obviously It must fust be gianted that the light iliac lossa is capable ot 
piodiicmg citbei a to\m oi an infcctue agent Lane s mows on this question 
aic too well known to need any lepetition It is not within the scope of tins 
inquiiy to fix on the exact oiigin of the tioublc , it may be the apjicndix it 
mav be the cacum oi the small intestine Thcic can be no doubt the appendix 
is the most likely of the thiee 

In oidei that the moibid ethuent may leach the duodenum it should cei- 
tamly pass along the lymphatic tiact indicated by the expciiments destiibed 
Assuming lymph to flow as desciibed by those who ha\e woiked most on the 
anatomy of the lymphatic system, it is clcai that in the absence of letiogiadc 
oi abeiiant flow, it can nevei leach the duodenum The expciiments on 
ctppaientty noimal young post-moitem subjects — i e noimal m legaid to this 
tiact — w'ould appeal to show that theie is an Cdhy Aiay up to the duodena) 
boidei, and that apait fiom letiogiadc oi abeiiant How It w'ould seem that 
the laige gioups of glands lying on oi neai the liead of the panel eas, with the 
gioup on the supeiioi mesenteiic tiunk, act noimallv as one big leceivmg 
station, w'lth extensive backw'aid and foiw'aid communications within the limits 
of the station something analogous to tlie ciicle of Wilhs at tlie base of tlie 
biam, allowing Ijmiph, huideied m its flow m one diiection to pass in anothci 
Let us assume that w'e stait wnth peilccth healthy lymph vessels and 
glands Foi some leason oi othei theie conies pouimg into the mesenteiic 
gioup of glands a stieam of infected lymph , the lesult is bound to be a lymph- 
angitis and a Ij'-mphademtis spieading upw'aids fiom node to node wnth a 
giaduallv decieasmg effect as it neais the last line of gland sentinels befoic 
leaching the blood-stieam , assume the flow' still goes on oici a peiiod of 
months oi yeais It is not too much to suggest that duomc obstiuctue 
Ij mphangitis and lymphadenitis develop, most maikedly neaiest the oiigin 
of the infection, but giaduallv involving the whole lymph-shed The lesult 
of tills change would be obbtiuction m the path of the noimal flow Giadually 
the whole mechanism is tliiown out of geai, and we have meij^thing piesent 
to gne use to abeiiant and letiogiade lymph ^loA^ Now the infected lymph 
failing to make its usual exit, seeks new avenues of escape in all diiections , 
misses whole gioups of glands wdiich undei oidinaiy conditions wmuld check 
and filtei it , and ebbs and flow’s to and fio until the glands aiound tlie 
supeiioi mesenteiic aiteij aie leached and paitlv obstiueted Depiii’ed of 
easy access thiougli them to the liimbai glands, pait of tlie Ijuuph flows 
onwaids o^el the head of the panel eas and enteis the glands on the concavity 
of the duodenum, and in piocess of time bathes even the duodenal w-all itself 
escaping fmallj’ to the cceliac glands by noimal oi possibly abeiiant paths 
and so leaches the leceptaciilum cliyli 

Is it not a leasonable suggestion tliat similax mlectne lympli may pass 
along the gieat omentum, and — ^tlnough a similai jnotess of obstinction m the 
light gastio-epiploic glands — icach the stomach ^ It is ceitainh a fan 
supposition 111 those cises wheie actual adhesion of omentum to the moibicl 
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focus in the light iliac fossa has occuiied, but uhat ol those cases uheic 
theie IS no diiect union to tlic omentum ’ What is it that takes place in an 
attack of acute appendicitis ’ Theie is pouied out a gicat qiiantitj of fluid 
at fiist of bacteiicidal potency but quickly bctoining contaminated The 
lesults of the subsequent inflammation aic not confined to the a]ipenchx itself, 
but aie liequentty many inches auav liom it as is shown by bands and 
adhesions m the neighboui hood If tins be tuic of acute appendicitis, may 
it not be tiue to a lessei extent of the subacute oi even chionic caiiety 

One would c entuic, then, to suggest that the mlective fluid is actually 
pouied out into tlie geneial peiitonerl canty and caiiied m pait up the great 
omentum to the stomach, and, as ilkie suggests, also to the fiist poition ol 
the duodenum Is it not also possible that anj’^ infection m the abdominal 
canty, the icsult of which is the exudation of contaminated fluid, may pio- 
duce an exacth smiilai condition — an ascending lymphangitis m the gicat 
omentum uith the same clinical and pathological lesults ’ 

Following then the piesence of infected Ijunph along the gieatei eunatuie 
lasting foi months oi moie a state of chionic iniiphangitis and lymphadenitis 
decelops with lesultmg Ijnnph stasis, possibly an mcompetency of valves 
abeiiant and letiogiade lymph mosemenl and (as has been said) the stomach 
becomes la^ed by an infected fluid 

It has not been foi gotten that the light gastio-cpiploic glands aie fie- 
quently found enlaiged as a lesult of caieinoma of the stomach, and also as 
a lesult of simple ulcei , noi has it been lost sight of that one of the affcient 
paths of these glands must be gastiic the othei being natiiially omental, it 
IS not pietended that gastiic eiosions alone (apait fiom ulcei) may not cause 
a lymphadenitis, both on the lessei and, to a smallei extent, on the gicatei 
cunatme It is unusual howevei to find the gioups on both cuiiatuies 
enlaiged togethei except in the piesence of MSible and palpable gastiic 
disease One can veil imagine a small gastiic lesion, oi a senes of small gastiic 
Ic sions (ciosions) set up bv a flow of mfectn e lymph aiii\ mg \ la the duodenal 
lymphatic 'lessels, giving use to enlaigenient of the light gastio-epiploic gioup 
of glands When theie aie tvo gioups ol light gastio-cpiploic glands a small 
uppei and a laigei and moie nuineioiis louei, cxcejit in the piesence of obcious 
ulcei, it is almost aluays the lowei gioup belcjy the vessels, vliich is enlaiged 
1 e the one fuithest fioni the pyloius 

It IS admitted that to accept all this without fuithei pioof needs con- 
sideiable cieduhty and some couiage , but even assuming it be accepted 
pioMsionally and foi the moment gastiic and duodenal ulcei, and possiblj'^ 
gall-stones, aie not of necessitj' due to it 

1 Duodenal Ulcer — The piesence of infected hmph in the vails of the 
duodenum would gne use to diffeient conditions depending upon the acuity 
of the infective agent—an acute dose of a seceie infection might give use to 
a catarihal jaundice, a chionic one to a ‘duodenal’ dyspepsia , a slow infec- 
tion of a mildei t}q5e vould give use to inflammation and eiosion of lymph 
follicles m the duoclenal vail This eiosion would be likely to be counteied 
by bile and pancieatic juice since they aic alkaline, and so vould not gne 
use to ulceiation belov the bile jiapilla and the eiosions vould speedily heal 
up That poition of the duodenum most hkeh to suffei vould be above the 
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bile papilla, iiheie the contents aie acid, and would be in the aiea least 
supplied iMth blood i e , IMayo's anannic spot on the anteiioi Avail of the fiist 
pait of the duodenum toAvaids the uppei oi antimesenteiic boidei and this, 
of couise, IS the usual place foi a duodenal ulcei It is in this aiea also that 
most of the masses of lymplioid tissue aie noimally piesent 

2 Gastric Ulcer — Assuming the pAdoiic half oi thud of the stomach to 
be bathed fiom time to time m a AvaA’^e of infected lymph, Iioaa can this pioducc 
the usual type of gastiic ulcci m the usual situation The eailj”^ effect on 
the stomach Avould be congestion (pyloiic blush) Avitli hj’^peisecietion, hypei- 
acidity, and spasm— the conditions found to be piesent m appendix dyspepsia 
(Moynihani and Pateison^) Latei on, multiple gastiic eiosions AAould oceui 
peihaps giAing use to haimatemesis (the common type of so-called ‘gastiic 
ulcei ’) Boltonw says “ Peihaps the commonest cause of hfemoiihage into 
the mucous niembiane is bacteiial infection — eithei by diiect action of the 
bacteiial poison on the capillaiy A\all, oi by giAung use to A^asculai occlusion 
and hiemoiihagic infarction in the lattei case neciosis of tissue is ahvays 
piesent, in the foimei it may not be ’ Letulle^^ ceitamly pioduced gastiic 
ulcei by inoculation of the geneial peiitoneal caAutj’' by the Staphylococcus 
pyogenes aweus, piobabty Aua the gieat omentum Relics of a bacteiial 
infection aie to be found m the ciatei of manj'^ gastiic ulceis (Bolton, Balfoui) 
Acute ulceis aie knoun to occui m man}’’ mfectiA'-e diseases, eg pueipeial 
teA’ei, peiitomtis, pleuiisy, tubeiculosis (Jaksch, IS-fi) All oi most of the 
eiosions Ai’ould heal during a tempoiaiy lull m the Hoaa of infection but one 
oi moie might lemaiii to become a tiue gastiic ulcei 

Why, then, sliould the effects of the poisoned lymph be peimanent only 
on the lessei curA’atuie and neai the pyloius ^ (1) It is m this place that 

lymph follicles aie tivice as numeious as, and aie biggei than, m any other 
poition of the stomach (Bolton) , (2) The lessei cuiA’^ature is the chief channel 
foi the tiansmission of the contents m a stomacli Avhich is not full (Leivis) , 
(3) The lessei cuivatuie is the antimesenteiic boidei, the ulceiation thus 
coming into line AAuth the usual antimesenteiic ulceiation seen in othei 25aits 
of the gastio-intestinal canal- — jjossibly due to a decreased blood-supply 

If, then, ulcei of stomach oi duodenum be due to infection leceiA ed fiom 
the apjiendix, the elimination of the offending oigan might be ex^iected to cure 
the ulcer Theie is no doubt apjAendicectomy fiequently cuies an indigestion 
Avhich cannot be differentiated fiom duodenal oi gastiic ulcei Bolton and 
SteAvaitio liaA’c slioum that theie aie fiequently man}’^ scais of healed ulceis 
piesent ^Aost moitem, and theie can be no doubt that most cases of chrome 
indigestion aie accompanied by cm able ulceiation Assuming, hoAvcA^ei, that 
a leally A\ell-maiked ulcei is dcA'^eloiied, the [iiesence of fiee HCl, and the pei- 
sistence of tiauma and mobility, may cause it to be mtiactable eA’’en in the 
CA’^ent of the oiigmal cause being cut off The constant desiie of the ulcei to 
heal is seen in the [Jiesence of massiA’^e fibious baiiieis Avhicli fiequenth' sui- 
lound it, as A\ell as m the typical peiiods of symptomatic quiescence 

It, then, theie aie giounds foi believing that duodenal and gastiic ulceis 
can aiise in this Aiay, ate theie not almost equal giounds foi attiibuting the 
B coll infection of the gall-bladdei to a sinnlai iihenomenon ’ 
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Cases showing actual and obvious pathological extension a diiect 
lymphatic connection fiom the ileociccal angle to the icgion of the pvloiic 
end of the stomach aie not fai to seek The pigmented-gland case has ahead}’’ 
been desciibed Moymhan leccntly, vhilst engaged m an abdominal opeia- 
tion, found a mass of tubeiculous glands in the ileocaccal angle, a comiilete 
chain up to the thud part of the duodenum, and m addition a chain lunning 
along the common bile-duct , so fai had the piocess of calcification pioceeded 
m the lattei gioujD that he uas momentaiily led to the belief that he had to 
deal with stones m the common bile-duct Cailton Oldfield had a similai 
case Goidon Tayloi quite lecently lelated a lemaikable case m 11111011 the 
patient, having pieviously had a gastro-entei ostomy peifoimed, developed 
the signs and symptoms of peifoiated gastiojejunal ulcei in the line of the 
anastomosis Opeiation levealed the peiforation iiitli a geneiahzed peiito- 
nitis As pait of a loiitine examination the appendix iias examined, and 
found to be m the stage of acute gangieiious inflammation This case iiould 
suggest infection of the posteiioi wall of the stomach fiom a floii of highly- 
infected lymph Moymhan has 1 elated seveial cases of the co-existence of 
acute appendicitis and acute cholecystitis occuiimg m his oun piactice 

The im'^estigatioii desciibed vould lead one to suggest that a nev anatoni}’^ 
of the Innng as well as a new pathology of the Inniig, 01 the tuo combined, 
might be deemed at any late woithy of seiioiis consideiation 

The authoi desiies to acknowledge the kindly mteiest and assistance 
given him m the piepaiation of this papei by Di R A Veale, Mi J T 
Blackburn, Piofessoi M J Steuait, and the Medical and Pathological Depait- 
ments of the Univeisit}’’ of Leeds The X-iay photogiaplis veie taken and 
veiy kindly lent by Di Leo A Rowden 
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ON UNILATERAL FUSED KIDNEY AND ALLIED RENAL 

MALFORMATIONS. 

By M J STEWART aisd S D LODGE, Leeds 
{From the Department of Pathology and Bacteriology, Leeds Umvcrsity ) 

Among the many de^ eloimiental anomalies to which the uimaij'^ ajjpaiatus is 
subject, that of fusion of the kidneys oceupies an impoitant place It is met 
with 111 two foims of i\hich one, the hoiseshoe kidney, is common, ivhile the 
othei the ‘ coneiescent’ kidney of Geiaid, is laie 

In the hoiseshoe gioup the kidneys occupj'^ moie oi less then noimal 
position in the bodj'^, but aie united acioss the middle line bj’^ a budge of lenal 
oi, less commonlv flbious tissue In the gieat majoiity of cases it is the 
lowei poles which aie so joined , exceptionallj'^ the junction is at the ujipei 
poles Of 90 cases collected by Geiaid (1905),'^ 83 belonged to the foimei 
class, and only 7 to the lattei Moms (1901),i3 jn a seal eh thiough the lecoids 
of foui London hospitals, found 19 cases of hoiseshoe kidney m 18,214 post- 
moitems In a senes of 6500 post-moitem examinations at the Leeds General 
Inflimaiy theie ueie 14 cases of hoiseshoe kidney, all shoivmg fusion belou 
The ‘conciesceiit’ gioup of Geiaid consists of cases wheie, as a lule, lenal 
fusion IS much moie extensive, and wheie theie is moie oi less asymmetiy of 
lenal tissue, with absence of the hoiseshoe foim It is fuithei subdivided into 
those cases wheie the fused mass is, m pait at least, pieveitebial, and those 
wheie it IS definitely and comjiletely unilateial We haAe Aentuied to add 
a thud vaiiet}'^, the jielvic fused kidney 

This classification based on Geiaid, may be shown thus — - 

Table I — Fu'ston oi the KioNCi s 

1 The horsc<ihoe ladncy — (a) Fusion at upper poles 

{b) Fusion at lower poles 

2 The ‘ eoncreseent ’ Kidney — (n) The prevertebral fused kidney 

{b) The unilateral fused kidnej"- 
(c) The pehac fused kidney 

The classification heie suggested is an impoitant one fiom the clinical 
standpoint, and is to be jiiefeiied to the puiely moiphological subdivision of 
class 2 (above) into sigmoid kidney, vheie theie is moie oi less end-to-end 
anastomosis, and disc-shaped kidney, vlieie the amalgamatioii is much moie 
complete (Moms 1901 , Newman, 1898^) As used by Neivman, howevei, 
the teiiiis piacticalty coiiespond sigmoid kidney with unilateial fused kidney, 
and disc-shaped kidney with pieveitebral fused kidney Disc-shaped kidney, 
on the othei hand is sometimes unilateial ^ 


The tcims ‘unsj mmetiical kldnc^ ’ and ‘sohtarj kldne^ me uiing respectuelj con- 
genital absence of one kidney uid fused kidnca, formerly much m use, seem to us mereh 
misleading Fused lvldne^ lor example, maj he ‘uiisjmmctrical’, as in the case described 
111 detail 111 this papci 
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Geiaid collected 8 cases of pieveitebial fused kidney from the liteiatuie, 
and 14 of the unilateial type He also lefeis to 4 cases of pelvic fused kidney, 
those of Ciuveilhier, Dubor, Caiiien, and De Rouville A fifth instance 
fiom the Museum at Guy’s Hospital, is given by Wilks and Moxon (1889) 
The only othei case of this kind of which ve ha'S’-c found a lecoid is one men- 
tioned by Duckwoith (1869) s He says, “ I have found the notes of one 
(case) Avheie theie was only a light kidney jiiescnt It vas an intiapelvic 
oigan m this instance, hoivevei The specimen is in the Pennsyhmnia Hospital 
Pathological Museum It has tivo uieteis, which entci the bladdei at the 
usual plaee, and two lenal arteiies The geneial outline of the oigan is 
desciibed m the catalogue as ciiculai ” We have been unable to find any 
published account of this case beyond Duckwoith’s biief lefcience and ivliile 
the desciiption of the uieteis is ambiguous, it seems at least highl}'^ 23io^‘itile 
that this IS an examjile of pehne fused kidne}'^ 

In oiu own senes of 6500 autopsies we haA’e met vith but one example 
of unilateial fused kidney and none of the othei two varieties IMoiiis found 
“ one fused kidnej^ othei than hoiseshoe-shaped ” in 15,908 autopsies 

Table II — Incidence or Congenital Renal AnNonMALiTiES in a 
CONSECUTIA’^E SeIIIES OE 0500 AUTOPSIES 



THE OP ABNomruiTi 

1 NO OI Oasi s 

ISCIDDNCl 

1 

Horseslioe kidney 

14 

0 21 per cent 

2 

Unilnteral fused kidney 

1 


3 

Congenital absence of kidnev — 


1 


Right absent 4 

Left absent 12* 

} 

’ 0 24- , 

1 

4 

Pelvic kidney 

3* 

I 0 04 


* One case is common to these two groups 


contiast Avith these anomalies, the congenital absence of one kidne) 
appeals to be faiily common Geiaid collected no feivei than 279 cases fiom 
the liteiatuie, and m oui senes theie iveie 16 cases Morns, on the othei 
hand, found but 6 cases m 15,904 autopsies fiom Guy’s Hospital, the Middlesex 
Hospital, St Baitholomeiv’s Hospital, and the Hospital foi Sick Childien, 
Gieat Oimond Stieet Appaiently 3 of these iveie icgaided as cases of 
congenital absence, and 3 as examples of extreme atiojihy oi extieme 
want of deA^elopment Accoiding to these figuies, absence of a kidney 
IS met with once m eveiy 2650 post-moi terns, wheieas in oui senes the 
incidence is one in eveiy 400 Fiom the practical standpoint it makes little 
diffeience ivhethei the absence of the kidney is due to puiely developmental 
defeet oi to extreme atiophy dunng foetal life Neveitheless, in oui senes 
of 16 cases v'e feel confident that at least the gieat majoiit}'^ aie examples of 
genuine congenital (dei'^elopmental) defect In the fiist place, caieful naked- 
eye examination failed to leveal eAen the tiniest shied oi lelic of lenal tissue 
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on one side of the Ijodv In the second, it is specifically noted in 5 cases that 
the uietei on that side nas also lacking, and that in 3 of these tlieie nas no 
sign of an oiifice oi plica ineteiica on the coiiesponding side of the bladdei 
In the thnd jilace 5 cases (4 of them othei than those with absence of the 
inetei) shoned othei impoitant developmental abnoimahtics viz, absence of 
homolateial adienal (1 case), bicoinnate uteius (1 case), absence of homolateial 
testis (1 case), and niipeifectly descended testis (2 cases) 

1 Horseshoe Kidney — ^All the cases of hoiseshoe kidney neie of the 
usual type the oigans fused at then lonci poles by a thick band of lenal 
tissue The uieteis mvaiiably passed donn m fioiit of the fused oigan In 
the cases m vhicli theie was aii)'- displacement, the kidneys meiely occupied 
a slightly lonei position than usual m the body oi appioxiniated moie neaily 
to the middle line No othei develoiimental abnoimahties weie noticed m 
these cases 

The age of these patients is of inteiest as showing that the possession of 
a hoiseshoe kidney is no bai to long life The av^eiage age at death is 47 
jeais One patient died at 82, following an opeiation foi stiaiigulated mginnal 
heinia Two patients v\eie aged 60 to 70 five 50 to 60, two 30 to 50, and 
two 20 to 30 while the youngest was 14 This compaies v^eiy favouiably 
with the geneial age-distubution of the 6500 autopsies In only one case 
was theie gross kidnej^ disease — cliiomc nepluitis m a woman of 27 

2 Unilateral Fused Kidney — This case is leleiied to m detail latei , it 
IS sufficient to saj' lieie that the condition was unaccompanied by anj^ othei 
congenital malfoimation noi was it i elated to the death of the patient 

3 Congenital Absence of one Kidney— As shown m Table II, the 
incidence of this defect m the jnesent series is much the same as that of hoise- 
shoe kidney The much gieatei fiequency of left-sided defect (3-1) is not 
quite in keeping with Geiaid’s laigei senes of cases Theie, in the 232 cases 
ni which the side is mentioned, the left kidney was absent in 136, the light in 
96, a latio of to 2| Se\-distiibution is also unequal In om senes theie 
weie 14 males and 2 females In Geiaid’s collected cases theie vv^eie 122 
males and 93 females Tins latter disciepancy may be accounted foi by the 
fact that nioie males than females come to post-moitem 

The weight of the single kidney is usually abovm noimal, but laielj'" 
leaches that of two healthy kidneys In oui cases the usual description is 
that the oigan w^as ‘slightly enlarged’ or ‘modeiatelj?- enlaiged’ Of siv adult 
kidnej’^s w^eighed, the largest was 10 oz , and was the seat of subacute neplintis , 
thiee w'eie between 7 and 7^ oz , and twm weie 3| and 2\ oz lespectiv^ely 
The last w'as the seat of advanced chronic inteistitial nephntis 

As tompaied with the cases of hoiseshoe kidiiej^ the incidence of lenal 
disease is high m this group In 6 out of the 16 cases, the death of the patient 
was dnectty attributable to disease of the solitary kidney Theie were 3 
cases of subacute and chiomc nephntis, 1 of calculous pyelonephntis, 1 ot 
tuberculosis, and 1 of ascending iiyeloiieplintis following cystitis Tins, of 
couise, IS a much higher incidence of renal disease than in the av'eiage run of 
post-moi terns In the lemaming 10 cases there was no evidence to show that 
absence of one kidney had any connection whatever with the death of the 
patients Two died ni mfanc}^ and 3 in childhood, but of the lemamnig 10 
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no than 6 weie 55 5'eais of age oi over The oldest patient was 81 , 

and he died fiom a fractmed skull 

The average age at death in this gioup is 36 5 3'^eais, but if the two 
infants, who died of iiekets and hydioeephalus respectively, be deducted, the 
figure IS 42 5 , as compared vith 47 years in cases of horseshoe kidnej'- 

Statisticallj'^ these figures are too few to be reliable, but they tend to 
show that the possessors of a single kidnej’^ are shorter -lived and inoie 
prone to renal disease than those rvho have either a pan of kidne3'^s or a 
horseshoe organ Unfortunately this aspect of the subject is not touched on 
b3'^ Gerard 

The fiequenc3^ of other congenital malfoiniations, especiall3'^ of the genital 
tract nr cases of congenital absence of the kidnev, is insisted on b3'^ all rvi iters 
on this subject (Gerard etc) In one of the tvo female cases m our senes 
there vas a bicoinuate uterus In 3 of the 14 male cases there vcie testicular 
abnormalities on the same side as that from vhich the kidnej’^ vas missing 
In one of them the testis rvas absent, m anotlrei it vas m the inguinal canal, 
and in the thud it laj'^ in the abdomen at the outer edge of the psoas muscle 
It IS fairly certain, moreover, that in some of 0111 cases the genital tract vas 
not caiefulh examined, and m this wa3’^ defects maj’^ liace been missed Of 
8 cases vheie the adrenals are specificallv refer red to in the post-mortem 
report, m 7 these glands were noimalty situated , nr 1 the homolateial adrenal 
was missing 

4 Pelvic Kidney — Tvo of these cases are of the usual tjqre One kidnej'^ 
(the right), malformed, was situated m the pelvis and obtained its blood- 
supjrly bj'^ a short renal aitei3' sjjiingmg from the abdominal aorta at or near 
its bifurcation The patients veie a male of 53 and a lemale of 66, and m 
neither rvas the renal condition m any A\ay related to the cause of death The 
thud case is a veij^ unusual one, and woithj'^ of fuller notice Here the left 
kidney was congemtallv absent, and the sohtaiv right kidnej'^ vas situated 
m the pelvis It vas connected to the bladder bj'^ a short, kinked ureter only 
3 inches 111 length, and obtained its blood-suppty b3’^ a single large alter 3^ given 
off at the bifurcation of the aorta The left riietei, like the kidnej'- vas non- 
existent The patient, a man of 55 died of an acute ascending jrj'^elonephiitis 
following C3'^stitis of unexplained origin 

This condition must be vei3>- rare The oiilj'' case of the kind mentioned 
bj’^ Gerard is that of Polk ( 1883 ),i 5 Avliich is of extiaoi dinar 3^ interest m that 
the solitary (ectopic) kidne3’’ rvas removed suigicall3'^ The patient, a girl of 
19 , had a movable and painful tumour m the left iliac fossa It was or^al, 
vith its long axis directed downwards and inwards The genital organs veie 
iudimentai3% the uterus and vagina being absent The tumoui vas thoright 
to be kidne3% and as it was easil3'^ accessible and seemed to be the seat of the 
Molent jraiii of which the jratient complained at each menstrual period, it 
Mas lemoc^ed The organ, after excision, appeared health3’^ and veighed 
198 gim Death ensued eleven da3s later, and at autops3’^ it M'as found 
that the right kidne3’^ and ureter were completely absent 

In addition to the 3 cases of pelvic kidne3^ just cited there is, 111 our 
senes 1 case m mIiicIi the fixed and displaced organ laj'^ just above the bum 
of the jrelvis It has not been included 111 the statistical table 
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Pelvic kidney may occupy eithei a median oi a lateial position, and it 
IS iiivaiiably much defoimed IVlieie the kidnev sits on tlie pelvic bum it 
usually lies oi'^ei one oi othei sacio-iliac synchondiosis 

REPORT OF A CASE OF UNILATERAL FUSED KIDNEY 

Except foi the fact of its obvious laiity, the unilateial fused kidney is 
a condition of gieat clinical iiiteiest and inipoitance, and, inasmuch as the 
uieteis in these cases invaiiably open noinially into the bladdei. the tiue 
state of affaiis, even aftei caie- 
ful cystoscopy ma}* easil}'' be 
missed The following example 
illustiates veiy veil the possible 
value of pyelogiaphv in such 
cases 

The patient was a man of 
56 yeais, who died of acute 
geneialized peiitonitis following 
left inguinal colostomy foi an- 
nulai caicmoma of the sigmoid 
flexuie Theie u eie eaily meta- 
static deposits of giowth both 
m the In^ei and m the abdominal 
(pie - aoitic) and mediastinal 
lymph glands 

Kidneys — Theie is no lenal 
tissue on the left side of the 
body, although the left adienal 
IS noimalU situated The light 
kidney {Fig 12) is appaiently 
eiilaiged, measuimg 16 5 X 7 5 
X 4 cm in its thiee piincipal 
diameteis Attached to and 
closely incoipoiated uith the 
mnei aspect of its lowei half 
is an accessory kidne}^ measui- 
ing 9 cm in length and about 
3 5 cm m width This distinctly 
denial Gated mass would seem 
to lepiesent the left kidney, 
and, ei’^en so, the tuo oigaiis 
appeal to be fused ovei a uide 
aiea Each has a sepaiate hilum, pelvis, and uietei On. its posteiioi aspect 
the conjoined oigaii piesents a leiy much flattened and altogethei more 
unifoini suiface, the only sign ot duplication being tlie entiy of a laige aiteiy 
into the middle of the leiial mass The exact i elation of the two oigans to 
one anothei is accuiately biought out by ladiogiaphic exannnation, aftei 
injection of both uieteis with collargol solution {Fig 13) It is non seen 
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that the external appeal ances aie deceptive, and that piactically the vliole 
of the lowei half of the lenal mass lepiesents the left kidnej' The eoniplete 
independence of the pelvis and cahces of each oigan is also shovn The total 
V eight of the fused oigans in the fiesh state is 252 gim , i e , vithin noimal 
limits foi the kidnej’^s taken togethei The lolume aftei foimahn fixation is 
202 c c The adienals aie noimally situated 

Pelves and Ureters 12) — The hilum of the noimally situated kidne}^ 

IS diiected foivaids and inwaids that of the tiansposed oigan almost diiectly 
foiwaids That the uppei half of the lenal mass is the noimally situated 

light kidney, and the lowei 
half the tiansposed left kid- 
11 e^ , IS confiimed the 
position and coiiise of the 
ineteis The light uietei 
spiings fiom the uppei liiliim 
loiigliE fit the level of the 
1st lumbal leitebia this pel- 
Ms haimg one \ein aiiteiioi 
to it and an aitei}’" and vein 
behind The iiietei luns 
doiMivaids and slightty m- 
vaids o\ei the fused oigan, 
ciosses the othei iiietci iieai 
the upjiei end ol the light 
common iliac aiteiy, and 
aftei a noimal pehic couise 
opens into the light side of 
the bladdei Its length is 
about 28 cm 

The othei uietei (the 
left) siiimgs fiom the lovci 
hilum, and at fiist luiis 
almost diiectl}^ downwaids 
m a deep gioove in the 
apteiioi sill face of the kid- 
nej'^ It then passes dovn- 
vaids and mvaids acioss 
the light psoas magnus mus- 
cle passes beneath the right 
uietei, and ciosses the middle line just belov the bifin cation of the aoita 
Theieaftei it puisnes a noimal pehic couise, to entei the left side of the 
bladdei m its piopei position Its length is about 26 cm 

Arteries (Ftg 12) — The light lenal aiteiy spinigs fiom the aoiLa 
immediately below the level of the sujieiioi mesenteiic It passes to the light 
behind the mfeiioi vena cava and lenal vein, and aftei a couise of 6 5 cm 
enters the hilum of the light kidney jiiopei behind the pehus A second 
much smallei aiteiy aiises fiom the left side of the aoita a shoit distance 
belov the fiist and passes dovnvaids and to the light ciossmg in fiont of the 



Fig 13 — Radiogram of the specimen after romo\nl 
from the body The tT\o pelves and their cahces lla^e 
been injected with collargol solution 
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aoita and infeiioi A’-ena caAa Aftei a couise of some 7 cm it divides into 
foul blanches, AAdiicli entei the mnei boidei of the oiigmal left kidnej^ A 
thud aiteiy of consideiable size spiings fiom the light side of the aoita 
4 5 cm aboA'-e the bifm cation, and luns upu^aids. backivaids and outuaids 
foi a distance of about 8 cm , entering the posteiioi surface of the lenal mass 
6 cm above the lou'er pole and midn^ay betn^een the outei end inner borders 
A fourth fairl)^ large aitery springs from the front of the bifmcation of the 
aorta and runs upivards backiiards, and to the right foi a distance of 7 cm 
to entei the loAvei hiliim behind the pehis Thus, of these A’-aiious aiteiies, it 
Mould appeal that the fiist supplies the light kidney, the second thud and 
fouith the left It is possible honcA^ei that the thud, a laige lessel is dis- 
tiibuted to both No injection expeiiments Aveie made on the blood-i essels 
Veins — ^As shoAvn in Fig 12, the left exteinal iliac a cm. aftei a com- 
iniinication Avith the mteinal, passes up on the left of the aoita, aaIucIi it ciosses 
to join the infeiioi A^ena caA^a at the leA^el of the 2nd lumbai Aeitebia Theie 
aie thiee lenal A^eins in all, one fiom the loivei hilum and tivo fiom the uppei 
All thiee join the infeiioi A^ena cdA^a about the Ica'-cI oi the 12th doisal a eitebia 
and just aboA^e the point of entiance of the left external ihac 

Bladder — The oiifices of the lueteis and plicai uicteiicai appeal iioimal 

Remarks ox Uxieatpral Fused Kidxky 

Geiaid (1905)® collected 14 cases of umlateial fused kidnei* fiom the 
hteiatuie We haAe found lecoids of 13 otheis, making, Avith the one iieie 
lepoited, a total of 28 

Thi« list IS the lesult of an extensn^e seaich thiough the hteiatuie, but 
IS piobabh’’ incomplete Papeis b)'- Hoitolds (1882)^° and Thoieus (1870)i8, 
foi example, Avhich aac liaA^e not been able to obtain piobably i elate to this 
subject 

Cases of unilateral fused kidnej'^ aie all much alike, at least m then salient 
chaiacteiistics They diffei from one anothei chiefiy in lespect of then ims- 
ciilai connections, and to some extent in the size and shape of the fused mass 
The amount of lenal tissue piesent is usuallj^ lathei less than that of tiio 
noimal kidneys In the case lepoited by KelU (1868),ii hoAicA-ei, it is stated 
that the fused oigans Aieighed 93 oz No explanation of this extiaoidmaiy 
finding is giA^en Some idea of the A’^aiiations m shape is affoided bA' the diau- 
ings illustiating this jiapei (Figs 12 and 14-19) 

In the gieat majoiity of cases the displaced oigan lies beloAA the noimally 
situated one, its uppei pole fused AAoth the louci pole of the lattei Theie 
AAould appeal to be no lotation in the piocess of tiansposition, inasmueh as 
the hilum lemains diieeted to the same side as Aiould liaAm been the case had 
the oigan leinaiiied in its noinial position This is Avell seen in Bioesike’s 
case (1S84),2 and less definitely in the piesent instance The tiiie natuie of 
the ectopia is cleaily shoun by the couise of the uieteis IiiAaiiablj’ these 
aiise fiom sepaiate and cleaily-defined pehes hung one aboAe the othei 
The uietei fiom the uppei pehus passes doA\n to entei the same side of the 
bladdei , that fiom the louei ciosses the middle line and enteis the bladdei 
on the opposite side 
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The cases lepoited by Dickinson (1895)4 and by Kidd (1910)>2 aie 
exceptional in that it is the uppei half ot the oigan which is ectopic 

Table III — List or Published Cases or Unilati ral Fused Kidnet 


Reporti d n\ 


Gcnid, 1905® 

Hunter, 1703 , Home, 170J S'lndifort 1703 
Chasn'ugmc (J) lb3i ISIO Rml ISlu fctoiccsko 
lb77 , <5tocqu\rt IbSO Roulahon, 1800 Poi^cll 
1083 Tesson 1805 , Chambrclcnt, 180a Citbolm 
1893 r niton 1901 

Hilliei, ISG-l" 

Ke)lj% 18C8‘i 
CoupHnd, 1877’ 

Greenfield, 1877" 

Broesike, 1884’ 

Birmingham, 1890’ 

Diekinson, 189o'' 

Sutherland and Edington, 1898’“ 

„ „ 1900« 

Kidd, 19101’ 

Guinci and Friser, 1911® 

Stew ait and Lodge 


Ao or 
C\s>rs 


14 


Totil 


28 


Heie the uppei uietei ciosses to tlic othei side and enteis the bladdei in its 
piopei place i e on the side fiom which the kidney is absent 

In contiadistinction to cases ot congenital absence of 
one kidney, whcie multiple defects aic common, umlateial 
fused kidney is laiely associated with othei defects of the 
gemto-uiinaiy tiact Similaily, m all lepoited cases, the 
supiaienal glands hate occupied piacticalty then noimal 
position 

Theie is not sufficient etidence to show that fused 
kidney is moie common on one side than the othei Geiaid 
found that the fused oigan occuiied most fiequently on the 
light side, but in the II cases which uc hate collected it 
was moie common on the left, the latio being 9 to 5 

The vasculai aiiangenients aie anomalous Usualty 
thiee oi foul aiteiies pass to the fused oigan, of ttdiich two 
supply the uppei and two the lotvei half One oi both of 
the vessels foi the upper half spiiiig diiect fiom the aoita, 
ill oi belotv the noimal position The vessels for the lotvei 
half aie moie iiiegiilai They may aiise fiom the lowei jiait of the aoita, 
notably at the let el of the bifiii cation, oi the}^ maj’’ spimg fiom the common 
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iliac aiteiy of the opposite side (Bnmingham 1890) i In Gieenfield’s (1877)" 
ease theie iias but one lenal aiteijs which piesentlj'' bifuicated to snpplv 
the tuo iioitions In Sutheiland and Edington’s (] 000)^7 thud case theie 
was one aiteiy to each hilum 

We desiie to emphasize the clinical impoitance of cases of this kind It 
lequiies but little thought to appieeiate the possible consequences should 
tubeiculous calculous, oi neoplastic disease of the noimally situated oigan 
call for suigical mteivention Cystoscopic examination oi even uietlual 
catheteiization would appaiently levcal a noimally functioning kidnej’’ on the 
side away liom the lesion, and it might well be at a late stage of nephiectomv 
that the suigeon would discovei he was dealing vith a developmental abnoi- 
maht}'^ of some kind E^'en then he might well assume the piesence of nothing 
moie unusual than a double uietei 

Radiological examination m such a case vould, of couise be of the gieatest 
possible seiMce, since it -would show that the noimal lenal shadow' was lacking 
on one side, while the passage of opaque bougies oi (picfeiably) pycloglaph^, 
would completely establish the diagnosis 


SUMMARY 

The congenital icnal abnoimahties found in a consecutne senes of 6500 
post-moitem examinations aie desciibed The list includes If cases of hoise- 
shoe kidney 1 of unilateial fused kidney, 16 ol congenital absence of one 
kidney, and 3 of ‘pehnc’ kidney The cases in which hoiseshoe kidne\ was 
found aie compaied w'lth those m which one oigan was congenitally absent, 
with lespect to (a) the incidence of icnal disease and (b) the age at death 

The case of unilateial fused kidney is desciibed in detail, and the jnib- 
hshed cases of this condition aie collected and icMcw’ed 

AVe beg to expiess oui indebtedness to Di Leo A Row den foi the ladio- 
giam of the injected specimen of unilateial fused kidney, and to several wiiteis 
on the subject of lenal abnoimahties foi peinnssion to cop}' then diawings 
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METASTATIC TUMOURS OF BONE ^ 

By CECIL A JOLL, London 

Tiil object of this papei is to shoi\ tliat a knowledge of bone metastases, then 
mode of pioduction, the tj'pes of neoplasms Yhieh give use to them, and their 
special clinical manifestations, is essential not only m the stiiclj^ of pathology , 
but also in the practice of suigeij'^ 

MODE OF ORIGIN 

Secondaiy tumouis m bones must of necessitj’^ aiise in one of thiee nays 
(1) By dnect extension ot a tumoui fiom tissues outside the bone into its 
substance — a method which I exclude, since it is incompatible nitli the 
definition of a metastasis as I undeistand it , (2) extension thiough the 
blood-stieam — eithei by malignant emboli con\cyed tlnough nutiient aiteiies 
oi possiblj'' by a letiogiade loute thiough the veins , oi (3) By extension 
thiough lymphatic paths — a vien nhich is compatible nith citliei an embolic 
oi a peimeation conception of the oiigm of such metastases Witli the lattei 
theoiy the name of Sampson Handley^ is piommentlv associated 

In order to piove nliethei metastasis m bone occuis thiough the lymph 
stream, a knowledge of the lymphatics of the peiiosteuin, bone, and bone- 
maiiow is impel ative It is not sufficient to show that the deep fascial 
lymphatics extend as fai as the peiiosteuin , they must be traced, if possible 
into the depths of the bone Pinev, 2 , 3 jjjg lecent investigations, has been 
able to confiim the statement of Rogci and Josue ■* that it is impossible to 
demonstrate lymphatics 111 any pait of the bone-mairov He used the tech- 
nique of Dewey and Noyes,® and found that the injection mateiial could be 
forced thiough the compact bone, but never into the maiion piopei It vas 
alwaj'^s aiiested at the endosteum This infoiination must cast doubt at once 
on the ojnnion held by Handley that, in caicinoma of the In east, the metastases 
m bones are the result of centnfugal peimeation ol lymphatic vessels 

The onl}"- theoiv lemaming to explain secondaiy deposits m the bones is 
that the}'^ reach the bone-maiiou by nay ol the blood-stieam It nas \on 
Recklinghausen*’ nho first elaborated tins conception — iiz, that metastases 
in bone aie the result of the aiiest of malignant emboli 111 maiiow capillaiies 
In Older to substantiate this claim it is necessary to demonstiate (1) That 
malignant emboli cnculate m the blood-stieam, (2) That such emboli aie 
able to gam access to the systemic cn dilation , (3) That these emboli can 
obtain lodgement in the maiion blood-vessels 


*This paper is based on a Hunterian Lecluie dclnered by the nriter at the 
Royal College of Suigeons in 1923 
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It may be, as Nep^eu (quoted by Rogei Williams’) suimised that the 
malignant cell does not ciiculate as such, but in the foim of minute cellulai 
bodies, smallei than the iully de^^eloped cancel cell This ould make it easy 
to explain how it is possible for the metastatwmg element to pass thiough 
the pulmonary capillaiies No confiimatioii of such minute cellules is forth- 
coming On the othei hand, Schmoil® has been able to show that poitions 
of choi ionic villi aie shed into the cii dilation in eclampsia and Veit® latei 
demonstiated that this may occui in noimal piegnancy By analogy we 
should expect that malignant cells also w^oiild pass into the ciiculation 
Goldmann“ claims that this does occui and that the malignant cells leach 
the blood-stieam by enteimg the lumina of smallei vessels especially the veins, 
via the vasa vasoium It can be seen ivith the naked eye that tumouis such 
as hypeinephiomata giow^ diiectly into the laigei reins so that i^ai tides 
aie leadily washed aw'ay into the light lieait It is equally easy to undei stand 
that pai tides of giowdli may be conveyed along the thoiacic duct and othei 
laige lymphatic vessels, and so diiectly into the mam veins Leaf’^ and 
otheis have demonstiated that theie aie numeious communications of a less 
obvious chaiactei between the lymphatic and blood-sti earns eg in the 
hsemolymph glands 

It IS possible foi malignant emboli to pass fiom the light side of the lieait 
diiectly into the systemic cnculation in those exceptional ciicumstances when 
some defect exists m the intei-auiiculai septum In othei cases the cells must 
eithei pass the pulinonaiy capillaiies, oi, wdien aiiested in these capillaiies, 
they must glow into the smallei ladicles of the pulmonaij'- veins, and again 
becoming fiee as emboli, so leach the left side of the heait Schmidt^® has 
demonstiated that such minute malignant emboli aie in fact actually found 
in manv eases m the pulmonaiy aiteiioles in the inteiioi of tlnombi, without 
anj'^ erideiice of metastases in othei paits of the body These minute 
malignant pulmonaiy foci appeal to lemain latent, only exceptionally shedding 
emboli into the systemic cnculation Of these piobably only a few suivive 
to be aiiested elsewheie in the bodj'^ and produce metastases 

Von Recklinghausen® believed that secondary growths in bone were due 
to such minute malignant cell masses being held up in the capillaries of the 
bone-mail oiv He based this belief on the absence ot lymiihatics and the 
existence of a definite endothelial-lined space enclosing the malignant cells 
Eibsloh’® earned this a step fuithei by proving that in addition to the 
malignant cells, red blood-corpuscles could also be lound enclosed in the 
same vessel Pniey®- ® contrasts the well-foimed blood-r essels of the fatty 
maiiow with the innumeiable tliin-w ailed capillaries of the led maiiow, and 
sees m the latter a clear explanation whj'^ malignant emboli are aiiested m 
the led manow His contention is that with the immense widening of the 
blood-stieam wliieli occuis as we pass from the yellow to the red manow 
theie IS a coiiespoiiding diminution in the relocitv of the stieam, and thal 
malignant cells tend to cling to the vessel wall and so come to rest, just as 
the leucocj’^tes do uiidei smiilai ciicumstances 

It follows fiom Pmey s claims that all bone metastases should be found 
in the led manow, and theiefoie a knowledge of the distnbution of this undci 
laijong conditions of health and age is necessaii Pniei® has shown that 
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Hliile in childien the led maiiow fills the mauou cavity, at about jjuberh 
this begins to be leplaced by fatty maiiow, but that vhile this change is 
completed in the distal bones of the limbs a consideiable amount of led maiiow 
peisists m the uppei ends of the humcius and femui In the epiphyses, too, 
this tiansfoimatioii fiom led to fatty maiioii occuis vith puberty and 
adolescence though small foci of led maiioM may peisist throughout life 
He was able to pioie micioscopicallj that thioughouf the fatty niarion 
minute foci of cellulai led man on could be found A large quantity of 
cellulai maiion can also be found in the nbs, vertebiai, sternum, pelvis, and 
skull bones and smallei amounts m the claiicle and scapula 

Hon, then does the location of bone metastases accoid with these findings 
as to the distiibution of the icd bone-manon The specimens illustiated in 
this papei pioMde a geneial confiiniation of the contention that these tno aie 
mteidependcnt , but theie aie ceitam exceptions In a fen cases secondary 
gionths aie found m paits of the bones noimally deficient m led mairow 
This mav be explained b}'^ the piesence of minute foci of cellular maiion 
tlnoughout the shafts and epiphyses It may nell be, too, that as a lesiilt 
of the seieie constitutional distmbance set up by some foims of malignant 
disease an extension of the cellulai bone-maiion occuis m oidei to pioxide 
for nen blood foimation With this mcicase m the volume of the led maiion 
thcie will be oppoitunity foi secondaiy deposits to occupy anomalous sites 
If ne accept Piney’s claim that all bone metastases occiii in the cellular red 
marrow ne can then account lor the frequency of such deposits m the iibs, 
^elteblal skull, sternum, and the uppei ends of the humeius and femui 
We must explain the exceptional sites of secondaiy deposits as the lesult 
of macioscopic oi micioscopic nregulaiities of the distiibution of the led 
mail on Piofessoi Handley legaids the lelative Ireedom of the distal hmb- 
bones fiom metastases as eMdence m favoui of the lymphatic peimeation 
theoiy contending that the neaiei the bone to the piimaiv gionth (in this 
case the bieast), the gieatei the tendency lor secondaiy gionths to occui 
theiein Pine) on the othei hand explains the fieedom of the distal Iimb- 
bones as the natural outcome of the absence of led maiiow fiom these bones 
Systematic examination of the bones m vaiious malignant gionths reieals a 
suipiismgly Idige numbei of unsusjiected metastases, usually veiy small m 
size, but all of them situated m the led mauow Von Recklinghausen® 
believed that when suiiounding tissues neie also involved, this was due to 
the cential gionth haMng emeiged thiough issuing veins of the bone, and 
that theie nas no evidence of the leveise piocess Eibsloh and Pmev both 
confiim this opinion 

It appears to me that the evidence is piepondeiatingly m fa\oui of the 
claim that bone metastases aie blood boine, and that the)'^ aie due to the 
lodgement of malignant emboli m the cellular mairow If ne accept the 
lymphatic peimeation theoiy of the ongin of these secondaiy growths, hon 
can we explain a femoial deposit from eaicmoma of the tongue a metastasis 
m the humeius fiom caicinoma of the lectum, a secondai)^ giowth in the 
radius fiom a piimaiy m the bladdei-— unless, indeed we legaid these all as 
exceptional, oi alternatively considei that the bieast metastatizes diffeiently 
fiom all othei tumouis 
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PRIMARY TUMOURS WHICH GIVE RISE TO BONE METASTASES 

In oidei to veufy if possible, the cuiient statements concerning the 
lelatue tendencies of neoplasms to pioduce secondaiy giowths m bones, I 
have seaiched the lecoids of the autopsies at the Cancel Hospital fiom 1888 
to Octobei, 1922 It is obvious that the figuies udiicli weie obtained must 
suffei fiom the legitimate ciiticism that post-moitem examinations unless 
speeially dnected to the examination of the skeleton foi metastases, will often 
fail to leveal anything but the gioss and obvious deposits Only when the 
bones aie systematically leinowd and sections made with a san mil the 
smallei secondaiy giowths be discoveied so that the figuies in Table I can 
only lefei to those moie obvious masses easily detected by palpation, by the 
piesence of a spontaneous fiactuie, oi by gioss external defoimity 

Tah^e I — Metast vsns in Bones eound in 1144 Autopsies tor 
Maiignvnt Disease, many or them Advanced C-ises 


PimiVRT Growih 

No Oi ClSCS 

HTTH MFTVSTeSI S 

( nremoma of bieast 

34 

,, , uteius 

2 

, , (Esophagus 

2 

, „ thvroid 

2 

„ „ gall-bhdder 

1 

„ „ tongue 

1 

,, „ prostate 

1 

, , palate 

1 

„ adrenal 

1 

,, , Kidney 

1 

Siicoma of tonsil 

1 

, „ tibii 

1 

,, , testis 

1 

, ,, back 

1 

,, „ chest mil 

1 

„ „ neck j 

1 

Doubtful 

1 

Total 

53 




This list, while coiifiimmg the gieat frequency of bone metastases m 
bieast caicinoma does not suggest that the thyioid and piostate aie specially 
pi one to such metastases, unless ve beai m mind hov feiv of the lattei ale 
included among the 1144 cases mIiicIi came to autopsy The table does bang 
out the inteiestiiig point that squamous caicinoma (tongue oesophagus soft 
palate) has a tendency to pioduce secondaij^ deposits in bone uliich is not, 
I belieie, geneially appieciated 

I hai e tiled to supply the deficiencies in tins table of piimaiy tuniouis 
b\ an examination of the bone tuniouis m the IMuseum of the Ro}^! College of 
Suigeons and the museums of the hospitals iii London In addition to those 
gnen m the table I found the follomng melanotic saicoma saicoma of 
the nasophaivnx papillifeious caicinoma of the bladdei, hypcrneiihioma, 

\OL \I —NO -51 4 
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caicinoma of the lenal pelvis, eaieinoma of the hvei, caicinoma of the lectum, 
squamous eaieinoma of the penis, inimai}’- caicinoma of the lung, and caicinoma 
of the cei^ov In conhimation of tlie statement made above as to the associa- 
tion of squamous caicinoma and bone metastases, thcic veie found pieseived 
in the museums siv such specimens, foui fiom the oesophagus and one each 
fiom the tongue and penis 

A seal eh of the liteiatuie levealed a lew othci jnimaiy tumouis not j^et 
mentioned which pioduce sccondaiy deposits in bone — notably caicinoma of 
the stomach The late Sn Noiinan iMooie^'* found one spinal metastasis in 
29 autopsies Cohvell,^® Kuipjuweit^® Goetsch,^’ Zade,^® Pen y and Shaw, 
and Haiiington and Kennedy®® have also lecoidcd such cases, some of them 
W'lth numeious deposits in bones Bone metastases liaAe also been noted in 
saicoma of the bieast Gioss®i and Viicliow®®, though these statements 
aie open to the objection that malignant tumouis of the bieast weie foimerlv 
fai moie cominonlj'' diagnosed as saicoma than is the case to-daj’^ Glioma of 
the eye, in addition to the lelatnch'^ commonci melanotic tumouis of that 
oigan, maj'- pioduce metastases in bone, and Knajip®® lias desciibed one such 
case in the skull In deciduoma malignum Rogei Williams found 2 examples 
of bone metastases m 50 cases 

SITES OF ELECTION OF BONE METASTASES 

Tabic II indicates the extent to which the se\cial bones weie affected in 
the 88 metastases found m 53 cases 

Table II — Location or Bone Metastases in 53 Cvses 


llONL 

^UM^R 

Tl It Cl M 

l^ertebr'c 

19 

21 () 

Ribs 

18 

20 4 

Sternum 

13 

14 7 

Feniui 

13 

11-7 

Skull 

9 

10 2 

Humerus 

7 

79 

Peh IS 

4 

4 ■> 

Tibia 

2 1 

Q O 

Mandible 

1 

1 1 

Scapula 

1 

1 1 

Clai icle 

1 

1 1 

Total 

88 



When this list is leiiewed in the light of the liteiatuie it appeals that 
theie is some diffeience of opinion as to the bones most cominonlj^ m^'olved 
Rogei Williams,® m a collection of lepoits fiom seieial souices, states that 
111 893 post-moi terns in eaiicei of the bieast tlieie weie 26 5 jiei cent with 
secondaiy giowths in bones, and that the commonest bones involved weie the 
skull (24 pel cent) and the veitebise (19 1 pei cent) , w'hile Ewnng®^ places 
the steinum, iibs, and femui befoie the skull and leitebiai m oidei of 
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fiequency Kaufmann (quoted by Ewmg) found ovex 50 pei cent with 
metastases in bones ni a senes of 63 autopsies, 14 pei cent of them showing 
definite osteoplastic changes 

In 238 cases of malignant disease of the thyioid of all types, Ehihaidt^^ 
found 66 with secondaiy deposits m bones, a much lowei piopoition than 
Kaufmann found foi the bieast He places the lelative fiequency of such 
deposits in the following oidei—skull, steinuni, spine, iibs, liumeius, femui, 
pehis Kaufmann^s states that in 70 pei cent of piostatic caicinomata 
metastases aie found m the bones— a Inghei peicentage than in any othei 
foim of malignant disease Osteoplastic changes he noted in many and in 
some it was of a most extensive chaiactei even when the piimaiy giowth was 
so small as to be oveilooked until the autopsy 

Adlei,^’' m 374 cases of piimaiy malignant disease of the lungs and bionchi, 
found 57 examples of deposits in the bones (some of them of an extensive 
natuie), with a special tendency to involvement of the iibs, spine, skull, and 
sternum The incidence was appioximately equal foi both saicoma and 
cai cinoma 

Scuddei28 has collected 17 eases of deposits m bones occuiimg in hypei- 
nephioina Albiecht'® mentions 2 of Hochenegg’s cases m uhicli the only 
metastases discoi’-eiable at the autopsy weie m the bones Hutchison®® 
desciibed a senes of supiaienal saicomata in childien m which the initial sign 
nas a tumoui of the skull, and found that while the iibs, steinum, and veitebiae 
neie also occasionally involved, the long bones appealed to escape He admits 
that some of these might be examples of hjqieinephiomata Eumg^* con- 
sideis that in fully veiified adienal caiemoma, as distinct fiom hypeinephioma, 
secondaiy giowtlis in bone aie rare , and Haitmann and Lecene®^ found onlj'’ 
1 in 48 cases, though Wiiiklei®® claims 3 m 10 

Tlieie seems to be a tendency foi peiiosteal saicoma of the femui and 
tibia to pioduce deposits in othei bones, as Butlm and Colby’s®® figuies indicate, 
and as Gieenough s®^ lepoit confiims That laie tumoui of bone, the endosteal 
endothelioma, has a piedilection to metastatize in the flat bones, accoiding to 
Gideon Wells,®® though, as Symmeis and Vance®® point out, it may be diffi- 
cult to distinguish such secoiidaij’^ tumouis fiom multiple jnimaiy giowths 

The only leniaining mscus malignant disease ot uhicli has a tendency to 
pioduce deposits in the bones is the testis In new ot the obscuiiW of the 
classification of such tumouis it is not possible to state the lelatioiiship between 
the exact type ot malignant tumoui and the teiideiicj^ to metastases in bones , 
but of 13 cases of saicoma ot the testis Butlm®’ found 3 uitli secondaiv giouths 
in bones 

Xeaily all these figuies aic open to the ciiticism uhicli has alieadv been 
mentioned — mz , that m most of these lepoits a systematic examination ot 
the vhole skeleton by sectioning tlic bones has not been carried out but 
onl\ the bones bearing obiioiis signs of disease ha\e been lemoicd foi study 
The ten obseiieis iiho liaie adopted the detailed method of miestigation 
such as I hue outlined ha\e found that deposits aie fax moie numeious than 
vould be suspected bv nicie cxtein-il examination and that bones geneially 
icgaidcd as immune fiom metastases iiiav contain minute secondaii deposits 
in the inaiiow This is an added icasoii win the aigument foi a hmphatic 
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origin of deposits in bone, based on the 



Fic 20 F.f 21 

Fios 20 21 — Stcomlan pioutlis n stpimim 
(1) and humorus (2) fiom case of cnrcmomn of 
bien?t In (1) the absence of e\term! sttclimp is 
noticeable In (2) there is a spontaneous finctiire 
R C S Museum (Sir isikii Coopei i CnUcc'ion) 
2081 1 and 2081 2 


alleged immunitv of tlie distal limb- 
bones, must be i ejected 

It is difficult to account foi 
the single, slowly gi owing meta- 
stasis uliich sometimes is found m 
bones such as the claA idc oi 
scapula, without taking into con- 
sidciation the tiaumatic factoi 
Examples of this kind of deposit 
aie geneially associated with ob- 
scuie piimaiy neoplasms, eg, of 
the kidney oi thyioid, and a histoiy 
of tiauma is sufficicntlv common 
to be notcwoithj' Can it be that 
tn dilating malignant emboli aie 
able to obtain a footing when the 
bone is damaged localh bv mjui}'^ ’ 
It would help to explain the de- 
posits in the skull in Hutchison 
seiies of adicnal giowthsin childien 

ILLUSTRATIVE CASES 

Wc wall now pass on to a 
senes of cases illustiating the moie 


ehaiactenstic featuies of 
metastatic tumouis of 
bones based mamh on 
specimens fiom the Mu- 
seum of the Royal College 
of Suigeons and the hos- 
pital museums in London 
and aiianged undei head- 
ings indicating the piimai\ 
growth 

Breast — Eigy 20 and 
21 aie fiom Sii Astlei 
Coopei ’s Collection, and 
show metastatic masses m 
the steinum and humeius 
The foimei exhibits little 
external defoimity, and 
could easity be overlooked 
in the usual loutine post- 
mortem examination The 
humeral deposit higher up 
than IS the case w ith 



Fic 22 — Section from snmo case os sbotrn m Fij’S' 20 
and 21 It has tho strucfcuie of a rather cellular scirrhous 
e-uemoma of the breast 
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mauv sudi is situated wheie the led maiiow of the bone is most abundant 
The head is extensively infiltrated, and theie is a pathological fiactuie The 
micioscojiic seetion {Fig 22), taken fiom the sternal deposit, leveals the 
chaiacteiistic stiuctuie of a sciiihous caicinoma of the bieast The next 
specimen {Ftg 23), fiom the R C S Museum illustiates the osteoplastic type 
of giowth, but in spite of tins new bone foimation theie aie two fiactuies, 



Fic 21 -—Humerus show mg e\tensi\ e mfiltration u itlilsecondarj deposit from carcinoma 
of breast Much new bone is formed, and theie arc tno spontaneous fractures Ji C S 
Mtcscitm, 2082 1 


the lonei one neaily m the centie of the shaft Theie is a specimen in 
St Thomas’s Hospital Museum (No 21-5) ol a secondaiy deposit in tlie femui, 
nith teiy little ei idence exteinallv ol giovth but the vhole shaft is mfiltiated 
and the bone has bent into an S-shaped cune A fiactuie can be seen m this 
specimen vhich has united — not an unusual occmience in bones vitli 
secondaix giovths ol mammait oiigin 
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Thyroid — The special facility yith which malignant disease of the th3aoid 
gland metastatizes m bones has long been lecogni/ed Sii Heniv Mouis^® 
desciibed one of the eailv cases, associated mth a pulsating tumoui of the 
skull The specimen is jneseiied in the IMiiscum of the I\Iiddlese\ Hospital 
(C 16 S) The tumom folloned tiauma, and nas associated nitli an appaiently 
simple bionehocelc Waiiington Hanaid,^® soon aftei desciibed a case nitli 
deposits 111 the skull, scapula, pehis, and ceiMcal veitebi'c, and of these some 
pulsated and otheis did not mdieatmg that pulsation h<is no diagnostic 
significance 

Kaiiok}'^® states that theie is no obiious clinical enlaigement of the 
thjaoid 111 a quaiter of the cases of thjnoid metastascs m bone In anothei 


Tab’c 111 —BONE METASTASES ASSOCIATED 


^0 

CCTHOI 

j ^1 \ 

V( I 

Sm 01 ^ 

lull riEn 

1 

Cohnlieim^' 

F 

i-> 

Right femur, liimb ir acrtebro; 

— 

2 

Moiris, H 

F 

40 

bkiill, cla% icle, both femora 

2 ecars 

3 

H ni ird, W » 

F 

>9 

Skull, pchis, cerMcal ccrtcbrc 

7 inoiitlis 

4 

Colts, T''” 

F 

10 

Skull 

1 ’ ecars 

5 

Litton 

— 

— 

Vertebrc, ribs, pchis 

— 

G 

Feiirei - 

1 

F 

08 

Left parietal 

9 nioiitlis 

7 

Gussenbaiiei - 

F 

: 

lOtli md 11th doisal ccrtebro. 

IJ ecirs 

8 

Emld, C ^ 

F 

45 1 

1 

Sc ipul i 

Appeared 1 ' 
after remoi i 
innocent goil 

9 


F 

20 

Malar bone 

7 jears 

10 

1 

Haeckel ° 

F 

48 

Loner jan 

3 months 

11 

Ki iske’^ 

1 

1 F 

53 

Sternum 

4_G veeks 

12 

1 ’’ 

i F 

53 

Frontal bone 

— 

13 

Von Eiselsberg^^ 

M 

38 

Paiietal bone 

4 eenrs 

14 

5J 

iM 

33 

Rase of skull 

— 

Ij 

Middeldoipf 

F 

oG 

Skull, \ertebi c, sacium, pehis, 
humerus, femur 

• 

IG 

Hoffman, K von ^ 

F 

09 

Right humerus 


17 

Jaeger, R 

F 

09 

Mid doisal md lumbar a ertebro; 

11 eenrs 

18 

Muzio ® 1 

F 

43 

Pehis — folloned injure 

— 

19 

Goeben 1 

1 

F 

51 

Right femur 

24 
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gioup the gland though enlaiged, may have undeigone no change foi thuty 
yeais In vet anothei gioup the thyioid may have been opeiated on foi a 
benign tumoui, veais befoie the deposit m the bone appealed In a majoiity 
of cases the metastasis is sloiv m its giowth and may be the sole metastasis 
piesent m the body This has been confiimed by caieful post-moitem 
examinations A knowledge of this fact must modify oui attitude in ti eating 
tumoui s ot bone of tlivroid oiigm 

It was Cohnheim^’- who hist claimed that metastasis could occui fiom a 
benign enlaigement of the thyioid gland, though both voii Recklinghausen^^ 
and Wolflei*^ denied the benign nature of the thyioid m Cohnheim’s case I 
have aiianged in Table III the whole senes of cases, of which I have been able 


iTH A nor:mal thyroid or benign goitre 


WIOMS R\ j 

MrT\STvsis 

AIICROSCOPIC STRUCUjBF OP * 
Ml TASTASFS 

Condition of Thspoid i 

CiLSND 1 

1 

Eem sbks 

— 

Innocent goitre 

General enlargement 

Autopsy reyealed nodule in 
thyroid penetrating a yein 

pulsating tumour ) 
11), head iche 

Normal thyroid glind 

General ssselhng 

Lned 6 jears Specimen No 
Cl68, the Middlesex Hospital 
Museum 

pulsating tumour 

“ Ordinary broncho- 

General ssselhng present 

Lned 6 ivcehs Numerous 

11), pulsating 

sms) 

celt, ' 

21 years 

deposits in viscera 

iting, pnniul 

Innocent goitre 

Calcareous change m 
simple goitre 

Goitre present 16 years 

— 

— 

Adenomatous co'loid 
goitre 

Small colloid goitre 

— 

uid sss elimg 
ns mg M bloss (3 
iths) 

Typicil colloid goitre 

Recurrence in 10 months 

usd puaplcgia 

Adenoma of thvioid 

Large lelt-sided goitre 

Goitre not removed 

ling 

Adenocarcinoma 

Colloid goitie 

Microscopically, goitre innocent 

” 

Foetal thyroid — ss ith 
“ slight malignant ten- 
dency ” 

Colloid goitie 

Noticed jears before goitre 


Adenom s 

Large colloid goitre 

Goitre not remos ed, patient 
aliit 3 J jears, no recurrence 

i p unless sssclhng 

Adenoma 

Ordinarj colloid goitre 

Goitre not lemoved, due 3 
years, no recurrence 

Normal ths roid 

19 99 99 

Still ilu e after 8 j ears 

— 

Adenom i 

Large simple goitre 

Goitre for 18 3 ears, recurrence 
4 a e irs, ilu e after 8 3 ears 


Adenoc irtinom i of tlis - 
roid 

Benign goitre 

At aiitopsN, adenomatous nod- 
ules m tin roid 


Adenom i — typical 

Sm ill — nios able — no sign 
of milignincs 

No chinge in tin roid through- 
out 

- — 

Colloid goitie 

Simple goitre 

i __ 

1 

1 uui sssUUug 
ntlis sfttrmpsrs 

Normal tbs roid — some 
arc IS foetil tin roid 

91 1 

Goitre present 10 a c irs 

limg 

t olloid goitre 

Benign goitre 

91 9 

ituHous frit lure 

Benign goitie 

Hoder ite siTcd goitre — 
tough 

Goitre present 50 3 c irs (station- 

in ) 


0)1 tt:Xt pajc 
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Table III —Bone Metvstases vssociatee 


EO 

1 

1 ilTHOR j 

SE\ 

1 

* V&c 

■^ITC OF MET VST VSI •, 

Tivin PnnsFM 

20 

1 

Honsell, B ^ 

F 

20 

Fiontal bone 

— 

21 

Oderfeld, H , and Steinhaus, J “ 

F 

58 

»> 

— 

22 

Gierke, E 

M 

57 

Ribs and dorsal vertebra; 

4 a c irs 

23 

Hollissi 

M 

45 

Skull and dorsal \ertebra; 

— 

24 

Gnag, K S 

F 

52 

Lower dorsal \ertebra; 

— 

25 

Gieike, E 

ki 

4ft 

Et.TS'A ”iT«\ ViTmVv'it spiTivt 

— 

20 

PatePs 

F 

05 

Orb't 

~ 

27 

Riedel 

F 

40 

Mandible 

7 jears 

28 

Emmerieh, E 

11 

' 63 

Sternum, spine, pehas 

— 

29 

Hnlbron®* 

F 

08 i 

Sternum 

— 

SO 

Dercum, F X 

F 

50 

Ribs, eeivieil aertebrT 

5 'Sears, 1 '\ 
after gO) 

operation 

31 

Hilpermt®® 

M 

54 

Claviele 

20 jears 

32 

Beilb-s , G E * 

ill 

03 

Upper jaw 

— 

33 

Koehei, T 

ill 

60 

Oceipital bone 

Few months 

34 

Estor, E , and Massabuaun, G 

F 

40 

Left claaacle 

5-G months 

35 

Ginbe and Legiieu®" 

F 

51 

' ClaMcle 

— 

36 

Jaboiilaj 

ill 

77 

Humerus 

— 

37 


F 

' 60 

Cla^aele 

— 

38 

Alamartine, H , and Bonne^, P si 

F 

23 

Humerus 

— 

39 

Regensburgei, F 

F 

55 

^ Humerus 

2 jears 

40 

Elmslie, R C 

F 

61 

Radius 

3 months 

41 

Radle\ and Duggan^ s 

11 

46 

Clwcle 

1 

6 months 

42 

Kanoka , J P 

F 

40 1 

1 

1 Skull 

1 

0 J ears hefo 
death 

43 

Knapp, A 

F 

66 

Orbit, scapula, ribs 

1 week ^ 

44 

loll, C A 

F 

1 

Left claaicle 

6 months 
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A Nokaivl Thyroid or Benigx Goitre— roMftniterf 


CAlisED BA 
;XA«TA‘!ES 


S tumour 


)g tunioui 
cl p-inplegn 


nd puls \tion 
mg tumom 

mg tumom 


■Microscopic Strcctuiie of 
Metisiises 


CONDmOA OP Tharoid 
Gland 


Ating tumom Colloid goitre 


Norm il th-VTOid — os 
dso AA ere oil deposits 
Colloid goitre 

Tlnroid tumour AAith 
epithelial proliferation 

Innocent goitre 

Co}kf{d gO!ti-c 

Mainly normal tliA roid 
— p irts malignant 

Normal thyroid 


Simple goitre 

Ao goitie 
No goitre 
Ao goitre 

Colloid goitre 
SmtU goitrs 
Generil enlargement 


No enl irgenient through- 
out 


Thj roid tissue aa ith 
malignant epithelial 
change 


Thyioid tissue 
Thj'roid adenoma 

I TliAroid tissue 


Small pulsating goitre 

Simple bilateral goitre 

General enlargement — no 
CAadcnce of mahgn mey 
No trace of goitre 

Innocent goitre 

„ , Thjroid noinial 

„ , Small goitre— -no sjm- 

ptonis 

>! >) Goitre 7 ACirs — i ipid 

gioAAth l-t months 
, „ Benign goitic 

lApicil tliAioid tissue Slight gcncr d cnlargemciH 

Fret il idcnom i Hard fiNcd SAAcllmn- rmht 

, lobe (scAcral ccirs) 


md )iulsition Second in circinomi Norm dm dl respects 

md certbrd eom- Norm d tliAioid tissue Intrithoraeic noitrc rmlii 
sMon lobe “ 


ipi I TliA roid idenom i No p dp iblc goitre 

Normil tliAioid tissue Firm nioA ib]c tumour 

right lobe 


Reaiarks 


7 a ears before, operation CA’^stic 
tumour (skull) 2’ jears 
before, operation benign goitre 
Later right lobe enlarged 

Small adenoma found at P M 


No chmeal evidence oi mahg- 
nancy 

No clinical cAadence of malig- 
nancy, goitre 30 yens, no 
increase 

Recurrence after 10 years 


Goitre — section — benign colloid 
tjpe 

Goitre remoAcd C yeais before 


Goitre remoAcd months before 
No recuriencc jears 
Well jeais liter 


j Sections of goitre — benign 

Deith from multiple bone 
‘ deposits 
Arm disarticulated 

1 

, X-riA CNammition AAholeskelc- 
I ton, rcAcaled no other deposits 
Well 10 to 12 months liter 
Sm ill tliA roid tumour shelled 
1 out 2 A cars before 
Goitre 20 A ears before dcitli 
Pirth rcnioAcd ‘I Acirs iftcr 
first noticed No ch uige 1 itcr 
in goitre 

2 Aeirs liter c ilcifiid miss m 
left lobe of tliA roid 
M til 1 At ir 1 Utr 
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to obtain lecoids, in A^hlch one oi moie deposits in bone weie found associated 

■nith what %^as coiisideied eithei as a noimal 



tlijnoid gland oi a benign foim of tiimoui oi 
enlargement That some cases of this chaiactei 
haie occmied I think admits of no doubt since 
the micioscopic stiuctuie both of the thyioid 
gland and of the deposit in bone have been fully 
investigated, and coii elated with the subsequent 
histoiy of the patient It is otheivise with the 
majoiity of the cases m the list, foi eithei the 
piimarj'^ tumoiii had not been lemoved oi the 
desciiption of its natuie leaves a doubt as to its 
benignity In a few of the examples cited m 
the tabic the metastatic deposits veie cleaily 
malignant m type, even though the piimayy 
tumoui is desciibed as benign m stiuctme It 
seems piobable that most of these anomalies can 
be explained, when the difficulty of diaving the 
line between innocent and malignant tumoui s of 
the thyioid — a difficulty mentioned bj neaily all 
wnteis on this subject — is appiecnited 

In one of von Paselsbeig’s cases,^^ although 
a secondary deposit m the skull was, aftei le- 
moval, found to have the stiuctme of a benign 
adenoma, it leeuiied He points out, m this 
connection, that m some cases metastases of bone 
of thyioid origin have a moie innocent miciosco- 
pical appeaiance than metastases m such visceia 
as the lungs Anothei of von Eiselsbeig’s cases 
illustrated the capacitj'' of a secondary deposit 
to caiiy on the function of the th 3 aoid gland foi 
after lemoval of such a metastatic mass the 
patient lelajised into a condition of cachexia 
stiumipiiva 

Gieike^® vas able to caii}'^ the proof of the 
thjnoid natuie of such deposits a step fuithei by 
the discovei}'' of iodine m them This author 
considers such deposits m the bones as essentiallj'' 
malignant, m spite of then appaiently benign 
stiuctme even when the thyioid is itself noimal 

Regensbuigei^® describes a case m which the 
aim vas lemoved foi what was thought to be a 


piimaij'^ saicoma, yet on lemoval this pioved to 


Fig 24 — \ ertical section of 
liiimerus sho^^ inj, secondary th\ 
roid tumour St JSartholomew s 
Hospital Museum No 514 


be a thyioid metastasis 

A case somewhat similar, the specimen of 
vhich IS shovMi m Fxg 24, vas jnesented b}”^ the 
President of the Royal College of Suigeons Sir 


Anthonv Bovlbj’^ vho has kiiidl}’- provided me vith details This diaving is 
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taken fiom the specimen m St Baitholomew’s Hospital Jluseum (No 514) 
The patient, a ivoman of 53, was said to have had exophthalmos at 28 veais of 
age, but no true evidence that she had Graves’ disease is foithcoming At 38 
yeais the thyioid was examined and found to be enlaiged and induiated It 
giew no biggei, but became so haid as to appear to be calcified The thyioid 
did not change up to the time the aim Avas lemoved foi a tumoui of the 
humeius associated Avith pain and disability The patient lived nearly six 
years aftei, but there vas evidence m the interval of an intiathoracic exten- 
sion of the thyroid gland vdnch Avas only partly controlled byX-iav treatment 
The patient CA^entually developed a spinal deposit, AAith spontaneous fracture 
and paraplegia The section fiom the tumour {Ftg 25) is clearly of thyroid 



Tio 25 — Section fiom specimen shown miti/ 24 A\ ell formed \esicleb, some 
containing colloid are \isib!e 


oiigin A\ith Acsicles of megulai size and shape A\ith a laigc mass of colloid 
in one of them and tiaces of tins mateiial nr sereial others Tins case is not 
included m Table HI oA\mg to the fact that the subsequent histon of the 
patient suggests a sIoaaIa piogiessue malignant tumoui of the tlnioid The 
Cleat inteiest lies in the close simulation of a piimaiA tumoui of the humeius 
associated vith an appaicnth calcified goitie 

Goebch" was able up to 1898 to collect 11 cases oi metastases of tliAioid 
stiuctuic in bones which wcic treated ladiealJc on the assumption tliat the\ 
weic pnman tumoui s and he icpoitcd 4 otheis tieated palhati\cl\ for 
\auous reasons 

In Tahh III it is elcai that onh a limited munbci of the cases nc lepoitcd 
with that fullness which c mics comiction and in sereial tlie tlnioid gland 
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was not ojjeiatecl on at all Some pathologists maintain that nothing shoit 
of a conp^lete suivej'^ of the A\hole thyioid seiial sections could piove the 
absence of a minute malignant giouth, but even this extieme claim cannot 
pievail against the fact that aftei the lemoval of such thjnoid metastases 
the 23atient has icmamed Avell foi yeais and the thyioid has not alteied its 
chaiacteis 

My ovn case is too lecent to dogmatize on The patient a voman, age 
47, Avas fiist seen at the Millei Geneial Hosjntal on Sept 8, 1921, A\ith a histoiy 
of jjain and weakness in the left aim, and a tumoui m the sternal end of the 
left claAuclc At that time the tumoui vas film, but when seen again on 
Oct 26 it had incieased consideiablj'^ and theie weie soft aicas m it A skia- 
giam shoved a cential tumoui vith much absoiption of bone, and the diagnosis 
of a iiT^ eloma Avas made 



Eig 20 — bection ironi tumour of ciaMcIe «?Iioun in Ftq 27 The re^ulaiit\ of the \eMcles 
mIjicIi nearly all contain colloid clearly indicates an innocent tjpe of tumour 


I opeiated on Oct 27 disaiticulating the steinal end of the claAicle and 
fleeing it as fai out as its middle point, Aiheie it Aias diAuded and lemoA^ed 
AAuth some fibies of the steinomastoid, AA'hich it Avas niAmlAang Theie AA'as 
no sjAecial difficulty m the opeiation, and little blood Aias lost The AAOund 
AA'as di allied foi a daj'’ and healed pei piiniam The functional lesult AA'as 
good, the jiatient being able to use the aim fieely AA'ithin a month The 
sections of the gioAvth aa'cic at fust thought bj"^ Di Aithui Daiues, Pathologist 
to the jMillei Geneial Hosjntal, to sIioaa a columnai adeno-carcmoma, but on 
caieful ie-e\ammation Di Daiues came to the conclusion that the tumoui 
AAas of th}uoid oiigin Sections Aieie cut fiom five blocks fiom the aaIioIc 
length of the mass Thej'^ all sIioaa a similai appeaiance, aaIucIi, as maj^ be 
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seen fiom the section {Ftg 26) is that of an innocent goitie, the vesicles aie 
of legulai shape, and most of them contain colloid Only aftei the discoveij'’ 
of the thyioid stiuctuie of the claviculai tiimoiix vas attention paid to the 
thyioid gland It was found to contain a small, film, but quite movable 
tumoui of the light lobe having all the physical featuies of an innocent encap- 
suled tumoui I ivas not able to peisuade the patient to allou me to lemove 
this A yeai aftci the opeiation theie is no change nhateiei in the size oi 
othei chaiactei of the thyioid tumoui, noi is theie evidence of lecuiience of 
the giovdh The specimen {Ftg 27) has been split longitudinally, and the 
pale tumoui can be seen expanding the bone 

It may be objected m this case that the thyioid tumoui may be a 
malignant adenoma, a giovth 
vhich lesembles closely an inno- 
cent thyioid tumoui, and is le- 
vealcd in its tiue colouis onl}’’ 
by lecmimg in situ aftei ap- 
paiently complete lemoval We 
do not, howevei, expect to meet 
v ith metastases at all in malignant 
adenoma, but lathei do we expect 
a local lecuiience causing death 
fiom the involvement of the 
tiachea etc It must also be veiy 
laie foi a malignant adenoma to 
lemam stationaiy foi a yeai 

Radley and Duggan^® desciibe a case of someMhat similai tipe, opeiated 
on bv Sii tVilhani Thoibmn, in nhich a benign neoplasm had been lemoved 
tno yeais befoie the appeaiance ot the clai iculai tumoui, and had not lecuiied 
at the time of opeiation on the lattei The stiuctuie of the mass i\as that of 
a secondaiy tumoui of the thyioid These authois veie so convinced of the 
mtegiity of the thinoid itself, that thev suggest that the claviculai tumoui 
must be due to a thyioid inclusion m the claiicle ot congenital oiigm I haie 
submitted this suggestion to Di E Fasscctt, Piofessoi ol Anatomj at the 
Unneisitv of Biistol, uho uiites “This inclusion is \eiy iinlikch as the 
thvioid and the claiicle aic dei eloped fiom diffeieiit stiata and the tlmoid 
IS deep to the depiessoi museles of the hyoid ’ 

The lelation betueen the thyioid gland and metastases m bones mav 
thciefoie be — 



Fic 27 


-“luthor s case 
the cla\»cle is e\panded and absoibed 
pale tumour substance 


The steinal end of 
b\ the 


1 The tlnioid gland mas be quite noimal m eieiy nay and the meta- 
■stasis mav haie eithci the stiuctuie of noimal thiioid tissue of an innocent 
lliMoid tumoui oi ol a tumoui exhibiting anv dcgiec of mahgnancx 

2 The tlnioid gland ma\ be the seat of an innocent diffuse goitie oi of 
an cncapsulcd innocent tumoui and the bone tumoui ma\ liaie a snnilai 
sliiutuie On the otlici liand the metastatic tumoui mav show laiious 
gi idcs of malignam \ 

6 The tumoui of the tlnioid mav be of anv grade of mahgnaiux set 
the metastatic giowths in bones mas base tlic stiuctuie of an innocent 
goitie 
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Prostate —These giowths have peihaps the gieatest tendency of all the 
piimaij'^ tumouis to pioduce secondaiy deposits in bones In the one example 
of this m the Cancel Hospital lecoids, the bones affected veie the pelvis, iibs, 
scapula, skull, humeius, and clavicle A lemaikablc amount of new bone 
foimation may occui in such deposits sometimes amounting to a diffuse 
foimation of bone in- 
volving the w hole 
shaft obhteiating the 
mallow cavity, and 
even pi ejecting fiom 
the suifacc m an ii- 
legulai senes of os- 
teophytes, tubeicles 
and stalactitifoi ill 
outgiowths The new 
bone may be almost 
spongy in consist- 
ence, 01 on the othei 
handextiemelj dense 
Seveie secondaiv 
aiuemia, e^ en simulating peinicious anamiia 
may occui if the bone-maiiow' is exten- 
sively leplaced by this new' bone 

A good specimen of this type of pios- 
tatic metastasis in\olving the femiii is 
show'll in Fig 28 It is fiom the Collection 
111 the R C S JIuseum (piesented by Mi 
Hey Gioies), the patient age 69 , dining 
life having had pain and difficiiltj' in niic- 
tuntion, and pain m the uppei end of the 
light femiii associated with a malignant 
giow'th of the pi estate The uppei end of 
the feniui has been mi'aded by an ossifying 
neoplasm, which completely destioyed the 
1101 mal aiclnteetuie, and pioduced spon- 
taneous fiactuie and coxa \aia Theie is 
also an iiiegulai mass of new' subpeiiosteal 
bone Msible on the suiface The section 
fiom the piimaiy tumoui {Ftg 29 ) is 
manifestly an mfiltiatiiig spheioidal cai- 
emoma, and the secondaij' deposit {Ftg 
30 ) shows a smiilai stiuctuie, with much 
new bone suiiouiiding the masses of cai- 
cinoma cells 

Von Recklinghausen® diew attention to the lesemblance between this 
ossifying tj'pe of secondai}' piostatic caicmoma and diffuse cliiomc inflam- 
matory lesions, and he asciibes to the caicmoma cells themselves the capacity 
to pioduce this new bone 



Fig 28 — Secondarj piostatic car 
cinoma m uppei end of femur Head 
and neck evtensii etj infiltrated Spon 
taneous fracture Much neu bone for 
ination ECS CoIUction (unmounted) 
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The piimaiy gio\\th in the piostate may occasionally be so small as to 
be oveilooked dmmg life A specimen m the R C S Museum (No 1741 1) 


Fig 29 — Sect ion from pri 
nlnr^ t nnovir of I5ro^t^te The 
spheioidnl cnicmoma can be 
seen m\ nding tlie bladder mus 
clefibies Fiom the case sho^^n 
m Fij 28 



shows a malignant giotvth of the piostate wOiich lias not caused any enlaige- 
ment of the) gland and gave use to no symptoms yet theie is a metastatic 



Fig 30 — Section from the 
'ccondnn deposit slionn m 1 ly 
28 Masses of spheroidal (cIK 
can be «een m the cnsitieb be 
tMecn tilt new bone tnbcciiK 


deposit in the iibs llie niicioscopit section ol wlucli piotes 
splitioidal tutmomi suuilai to th it in the jiiost ite 


it to lit a 
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Anothei senes of specimens in the R C S SInseum, fiom Silcock s case/® 
illustiates that in the same case theie may be ^"alylng clegiees of osteoplastic 
change, foi while m the deposit m the skull {Fig Jl) it is well maiked, m the 
femoial metastasis theie is much less new bone, and the unumted pathological 
fiactme shows not a sign of callus A section cleaily cxhiliits the natuie of 
the piimaiy giowth 

Sasse,™ in discussing the natuie of the osteoplastic changes m piostatic 
metastases, points out that the fiist deposits aie found m the spougv osseous 
tissue (m othei woids wdieie the cellulai maiiow is found) and adds tliat this 



Fig Si ' — Secondarj prostatic carcinoma in si ull Iheio is mwch new bone foimation. 
on both inner and oiitci burface The oricmal outline of the si ull is rlenrlj ])re’=er\ eci 
BCS Mw^cum 2091 1 

IS only explicable on the theoiy of conve5’'ance thiough the blood-stieam 
Axhausen"^ beheces that the osteoplastic piopeit}'^ lies in the connectne- 
tissue stioma of the cancel ous deposit, but that the stimulus to such ossifica- 
tion piocceds fiom the caicinoraa cell itself He also emphasizes that osteo- 
clasis goes on side b}’’ side with osteoplastic changes, hence spontaneous 
fiactures are quite compatible with a high degree of osteoplastic change in 
the bone Eibslol/® agiees with ion Recklinghausen’s opinions on the whole, 
as to the souice of the new bone, but consideis that the connective tissue 
mai take a sliaie in the foiraation of the bony deposits 

Biaun 111 a senes of papeis, describes a foini of anamiia closely lesembling 
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peinicioiis anaemia, associated with the diffuse foim of osteoplastic caicmoma 


of j^iostatic oiigm In the example 
he cites, tlie piimaiy giowth was too 
small to be lecogmzed clinically, so 
that gieat difficulty aiose m distin- 
guishing the tumoui of the bone fiom 
a piimaij'^ neoplasm He adds that 
the ftaifiil pain m the bones should be 
heljiful 111 this distinction 

Other Parts of the Genito-urinary 
System — The whole of the uiinaiy 
tiact seems to share with the pi estate 
111 the tendency to metastases in bones 
The Bladdej is heie lepiesented by 
a specimen [Fiq 32) fiom the R C S 
Museum, piesented by John Hilton 
An extensive villous papillifeious cai- 
cinoma of the bladdei can be seen 
the mffitiatiiig chaiactei of which is 
displaj cd 111 the section {Ftg 33) 
The secondaiy deposit is in the ladius 
{Fig 34), and the micioscopic section 



Fig ‘i2 — Prjmnrj^ pipillifeioiis carcinoma 
of blidder The vhole of the inner surface is 
studded u ith gron tlis J? C S Museum, 1780 1 
{praented by J Hilton) 


fiom this lepioduces the tiansitional 
papillifeious caicmomatous stiuctuie 
veiy exactly {Fxg 35) 



Tk > » — Stction of ttiinonr of 1)1 iddor -liown in /’i / \2 
V p ipilhfi roti>s infihritmt. 



Fu *1 — Depo ii m riflm 
-t.cnii(lnn lo ^rr>uth c’ ]>! i !(’» r 
m 1 I f i2 I tit uni*- pirtl\ 

( \ IK J f ^ Mu » t/r Jill I 
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V nKll‘^l^tI( tkposil in tiu skull s((on(l.iiv lo .1 bl.uldii P'c- 

soncd in St Thonns s 

Ilosjulil Mnsiuni (Nos 

'2171 uul (>11 nul >.(( 

Clnlton’'') nul tluic is 

xnoUui m live Idui in St 

11 11 tholonicw s Tlospit il 

Mnscnm (Xo jOS) 

t losclv icl itc d to tins 

jjioup IS the p vpillilt ions 

tiansitioml - celled (luin- 

oin i of the libs lO) 

second 11 V lo a jriowlh in 

the leinl ]vch is {Fig 37) 

both of winch specimens 

aic m the linnteiian 

Collection The pinniiv 

giowth fills the icnal jvel- 

V IS and has caused ludio- 

nephiosis The nneiosco- 

pic section {Fig 3S) fioin 

the metastasis while con- 

flimnife the intinc of the Tie is — Siclioa of tuinom hliown 111 1 Kt III Jlio 

jiupillifcrous slnictiiro is not mdII inmivttl 

jriowlh docs not icpioduce the papdbfcious 
stmetme so well as docs the metastasis 
iiom the vesical giowth above 

The Kidiicij IS well jcpicscntcd among 
specimens with metastascs m bones One 
ot the most mtciestmg was piesented to 
the 11 C S Museum b)’- Sir Tohn Bland- 
Sutton a tumoui removed bv 

resection fiom the lower end ol the humeius, 
six v^cais befoie death ’ {Fig 39) It w'as 
oiigmally thought to be a ]>i imaiy neo]vlasm 
Fig 10 shows the light kidnev'^ and adienal 
fiom the same patient, lemov'ed aftei death 
The piimaiy giow’th apjieais fiom Di Shaw 
Dunn’s examination to be a hjqvei nejihi oma, 
and the adienal giowth is appaiently, like 
the hunieial deposit, a metastasis Tlieic 
aie scvcial such cases on lecoid In St 
Maiv'^’s Hospital is a clavncle coiitaimiig a 
deposit fiom a hyjieinephioma lemov^ed by 
Ml V W Low^® (and lefeiied to by him 
111 the discussion on “ Secondaiy Giowths 
in Bone ” at the Ilo 3 '^al Society of I\redicine 



Tig 39 — Tvtmour rcmo\ eel from 
loner end ot humerus Ihe prmiaiy 
ijron th n as a hypernephroma B C S 
Mw’eum, 2088 1 




60 THE BEITISH JOUEHAL OP SUEGEEY 

in 1920) jMi Cope has kindly mfoimcd me of a similai case of Ins onn, 
involving the humeius Di Nieholson®® has deseiibed a deposit in the tibia 
seeondaij to an embivonal tumoni of the kidney j\Ii Nitch®® desciibed tvo 
cases of adienal giovths vith secondaiy deposits in the humeius and foieaini 



Fig 40 — adrenal and kidney from same case as Ftj; S9 The adrenal mass is 
like the humeial one secondary to a In pemephroma RCS Mxisextm 1736 1 


bones lespectneh, m both of which the secondaiy tumoui was detected 
befoie the j^imiaiv lesion Winkler®^ lefeis specially to the tendency of 
adrenal neoplasms to lemain foi long peiiods symptomless, so that the meta- 
stases thev so often pioduee in the bones aie tieated as primaiy tumouis 
He also calls attention to the way in which these tumouis invade the leiird 
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\cin and lluis c\cntnall\ ihc iniciioj \cna (a\a anIkmci omboli uadih 
icuh Ihc iirjht side ol Hit luail Tluic is a <food sjitc until in ilic London 
Ilospd il 'Museum (No (iSi\) of Ihat nl .uhcu.il lumnui nliuli Ofdiis 

in tlnlditn ind ( is llnttliison'’^ dtstiihcs) /juts list lo nulastascs tspc( iall\ 
in tlic skull 

Tisttciiln} Tuvunus dso nan h i\t stiondan deposits in t lie bones Thcic 
IS a jncpii.ilion in Unneisilx CoIIi^t Hospital Alnstiini iioiii i < tse nndci 
the taic ol "Ml Biiiiniflon in 


Mlntli the ])innii\ tnnioni is 
soft and \cllo\\ lioin nttiosis 
Mith sonit fibions tiabctnle 
dnidinji it into lobts It dots 
not nnadc the sjicinntic toid 
'MitiostopitalK it IS toin]K)sed 
of cells aiiiiijicd in aheoh .ind 
containing Unnina The tells 
stiiid 111 main places diictth on 
tapillan nails The secondin'' 
gionths in the lungs lescnibltd 
laigc lonnd-ccllcd saiconia but 
the gionth is dcsciibcd as jiiob- 
nblv an endothelioma The de- 
posit 111 the spine iinohcs the 
cleicnth cloisal to the fouith 
lumbal \citebic The biown- 
ish httmoiihagit giontli has 
nnatled the spinal canal and 
destioyed the both ol the fiist 
liimbai and a good deal of the 
second Inmbai and twelfth doi- 
«al aeitebi.e The patient age 
40 had liatl foi nine yeais bcfoie 
death an enlaiging left testicle 
following a kick fiom a hoise 
Paiaplegia and othei eMtlenccs 
of the spinal deposit appealed 
tliiee and a half 'S'^cais befoie 
death and two yeais befoie 
that event the spine fiactuied 
spontaneously Theie is also a 
speeimen m the same museum 



Fig 41 — Deposit in upper end of femur second 
ary to carcinoma of tongue "I hero is a spontaneous 
fractuie 1! C S iluseum, 2108 1 


(No 78 r) of a secondaij^ deposit 

m a lib, fiom a piimaiy epitheliomatous giowth of the perns 

The Female Geneiative Otgans piovide a numbei of examples of tumouis 
which metastatire m the bones, although I hate been unable to find a single 
specimen ol a ]nimaij'' giowth m the ovaiy in this categoi}'- In the 
Museum of the R C S is a piepaiation wdnch shows a mass of giowth m the 
parietal bone, piojeetmg consideiably fiom its outei suiface, and, to a slight 



62 THE BRITISH JOURNAL OF SURGERY 


extent, fiom the innei Micioseopicallv this is a siiinclle-eelled saicoma, which 
appealed tnehc months befoie death in a pc-tient, affe 5t, iiho had had 
hj^steiectomj'^ done six months befoie the cianial tumom nas noticed In 
Univeisity College Hospital theie is a specimen (No TSic) ol a deposit m 

the light hnniLius, iiith 



a spontaneous fiactuie, 
secondaiy to a caicinoma 
of the cenix Like manv 
of the specimens lefeiied 
to m this papei, it iias 
lemoi cd undei the impies- 
sion that it Mas a piimaiv 
gioMth, the spelling hai- 
ing appealed ■while the 
nleiinc SMiiptoms ueie 
si ill tinial 

Tongue — The tongue 
IS not genenll}’’ believed to 
gne use to distant nieta- 
stases Tlicie is sneh a case 
on iccoid among those le- 
MCMcd fiom the Cancel 
Hospital post-moitem 
senes, but I can find no 
details of the case ind the 


Fig 42 — Fiom the deposit shown m Ftg 41 Tlic struc SJieCinieil has been lost 

tme IS that of a rapidlj growing squamous caicinonn Pjg 41 ^ flOlll a lliepaia- 

tion in the Museum of the 


R C S shows a light femui ivith a spontaneous fiactuie due to a secondaiy 


squamous caicinoma, the piimai}! mass being m the tongue I'lie micioscopic 
section of the secondaiy giowth {Ftg 42) icvcals 


a lapidh^-gi owing epithelioma wntli cell-nests and 
obiious piickle cells Di Shaw, Pathologist to 
the Royal Noithein Hospital, has kindly supplied 
me with details of the iiost-moitem findings 
In addition to a laige mass in the tongue and 
flooi of the mouth the glands fiom the jaw^ to 
the bionchi weie involved, as well as the pleuia, 
lungs, abdominal wall, small intestine, hvei, 
and femui 



(Esophagus — Theie aie seveial examjilcs 


in the London museums of bone deposits second- 


ai}^ to caicinoma of the oesophagus The one 
illustiated (Fig 43) is fiom the R C S Museum, 
and nil oh es the femui The micioscopic section 


Tie 43 — Metastatic deposit 
m head of femui secondai\ to 
carcinoma of oesophagus 

lies Mnsewn 2110 1 


of this metastasis (Ftg 44) fully confiims the 

natuie of the piimai}’' lesion Theie aie two pieiiaiations in St Geoige’s 
Hospital Museum (Nos 73d and e) of metastases m the femui, and in the 



63 


METASTATIC TmJOUES OF TONE 


pchis and iibs (Nos T'bc 
(xsophngus and a tlnid in 
Uk Wcslminstci Hospital 
'\lnscinn of the s nne soil 
in the libs 

Alimentaiy Canal — I 

line been nn ible to (iiid i 
speciinen in the niusenins 
in London of inetast iscs 
111 bones secondan to cni- 
enioma of the slowadi 
thonch Cohvclb^ lonnd j 
examples m 227 cases — the 
bones affected being iibs 
^e^tebl<c hnincius ind 
sacinm In othei iccoidcd 
cases osteoplastic changes 
seem to be not imcommon, 
and pel haps as a conse- 
quence piofound an.cmia 
may be a piominent Ica- 
tme I have also failed to 
find a tiimom of the small 
hovel vith metastascs in 


and i) also sccondaij* to caicinoma of the 



Tk 44 — Fiom spccniicn sliown m Ptii 43 J lio 
‘ cell nests ’ nrc veil shown 



Fig 45 — Section, from deposit in humerus secondarv 
to carcinoma of rectum The adeno carcinomatous strue 
ture IS unmistakable St Thomat, s Hospital Museum, 
No G77\ 


the bones but the Imge 
gut ceitamly has ^ this 
tendency Rovntiee has 
desciibed a deposit in the 
skull fiom a caicmoma 
of the sigmoid colon,®® 
and theie aie seceial 
specimens associated 
with caicmoma of the lec- 
tum One such j^iepaia- 
tion IS in St Thomas’s 
Hospital IMuseum (No 
677a), a humeial giovth 
111 a patient, age 32 Two 
fiaetuies aie pieseiit, and 
the giovth coincides i eiy 
closely in position i\ ith 
the noimal distiibution 
of the led man on in 
the liuineius The case 
has been desciibed by 
Pitts The micioscopic 
section {F-ig 15) is fiom 
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a jDiepaiation made b^ Piofessoi Shattock, and icvcals the stiuctuie of a 

t 3 qDical adcno-cai cmoma such as commonR occuis 



Fig 40 — Aletnstisis m 
upper end of sternum 
seoondai'j to cnrcinoma 
of rectum Universilii 
College Hospital Muscwn 
78 1 


m the lectum Ftg f6 sho^\s a dejJosit m the iippei 
end of the sternum secondaij’^ to a similai lectal 
giowtli, fiom a patient, age 35, uho liad also a 
deposit m the spine The specimen is m the Umvei- 
sit}" College Hospital Museum (A'^o 78j) In the 
Stethoscope^^ foi Decemhei, 1922, a metastasis m 
the ulna is desciihed, secondai}'’ to cai cmoma of the 
lectuin Amputation nas peifoimed foi the pain 
and disability, nith at least tenipoiaiv benefit 

Liver — Piimaij'^ giowths of the In ei occasion- 
all}'^ metastatize in bones The specimen fiom the 
jMuseum of the RCS shonn in Fig 47 is fiom a 
case lepoited bj'^ Di Neiiton Pitt The secondai^^ 
mass 111 the spine is mteicstmg because although 
theie IS a sinking degiee of angulai defoinnty, due 
laigelj'' to the destiiietion of one veitebial bod}, 
theie nas no sign of involvement of the toid The 
micioscopic section {Fig 48) is fiom the spinal 
deposit, and has an incgulaily foimed glandulai 
stiuctuie, Aiith indications of a coliimnai type of 
cell The piimaiy mass nas m the hvei 



Pig 47 — ^Deposit in spine 
secondaiv to piimar\ growth 
in h\ er Angulation due to 
destruction of bod's of one 
\ ertebra is well seen 

RCS Museum 2100 1 



Fig 48 — From specimen shossn in Ftg 47 Tie 
ndeno carcinomatous striictme is similai to that of the 
pnmar\ gro^\tli in the hser 
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Respiratoiy Tiacl —TI kic .lu one oi two nictastascs fioni tlic icsjni.iton 
tncl A\oiUn ol note Fis; JO lioin tlic Museum oi the R C’S shoA\s main 
deposits of Aanmg si/c o\ci tlic mIioIc skull It is elcai that these Aihen 
small stalled m the diploe ioi only the laigci ones ha\( iieiloialed both 
tables A section taken fioni one ol these deposits has the sliueluic ol a 
sill ill louiid-ccllcd saieomi The patient a man of 15 had had a saKomaious 
poh poid mass in the nasoph ii vn\ ioi a vcai bcioie the skull luniouis ajipc.iicd, 
and latei mam othci bones meluduig c\cn the mctacaipals and jihalangcs, 
became the sites ol nietast iscs In the IMuscum oi Mestmmslei Hospital 


Fig 40 — \umorou<! 
secondan deposits m 
skull The p^lmn^^ 
growth was m the niiso 
pharj-ns 

Ii C S Muicum, 2052 1 



(No 265a) theie aie siiecimeiis showing deposits in the femui, iibs, and veite- 
brse fiom a piimaij'^ giowth of the light lung and plenia 

Bones — It is natuial to assume that piimaiy giowths of the bones would 
pioduce deposits m other bones, and, in actual fact, this is sometimes the case 
A prepaiation in the Museum of the R C S shows a giouth secondaiy to an 
osteoid saieoma of the femui m a boy, age 9 The temporal metastasis also 
exhibits osteoid changes, and a mieioscopie section taken fiom the metastasis 
illustrates the saiconiatous structure , the osteoid changes aie pionounced 
This case was described by Duiliam In the Westminster Hospital Museum 
are similar ossifying giowths m the skull, pelvis and iib secondaiy to an 
ossifying sarcoma of the femui (Nos 263a, n, c, n, and e) 
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Melanotic Sarcoma — l\Ielanotic saicoma, -sMth its lemaikable powei of 
dissemination, does not spaie tlie bones The specimens illustiated m Fig'i 
50, 51, and 52 aie fiom the Museum of tlie R C S , and the gionths aic m the 



IiG 50 —‘Melanotic growth m iibs seconclnij to pninmv in thumb 
R C S Muscunif 20C0 1 



Fio 51 — From same case as Ftg 50 Deposit in upper end of femur Primary growth 
uas in thumb PCS Muscmn 20CG 2 
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libs iiul Ihc iippci end ol tlio Icniiii The piinian <tio\\IIi Mas in the llinnib 
ind tlicic 11010 ollit 1 second 11 ICS in tlic glands Iiici and liiiniciiis All liic 
second 11 V gioiillis iic i\cll pignientcd lliough tins is by no means alw ivs so 
Anotlioi senes of jiiepanlions in the jMiiseiim ol Geoige Longslaff Esq 

clcposils 111 the libs sleiniini and dois<il icitcbnc 1 he ]iiiniai\ 
lesion Mas a pigmented 
mole on the slioiildei 
Mliioh took on aelne 
irioMth file months bofoie 
death In contiast to 
this lapid clisseimnation 
Caiins'’'^ lepoits a iceiii- 
lence m the scajnila IS 
leais aftei the icnioial ol 
the left eye foi a melan- 
otie tiimom 

DIAGNOSIS 

As a iiilc diagnosis 
should be a simple mattei 
because ei ideiiee of the 
piimaiy tumoui Mill genei- 
allj’ be aiailable On the 
othei hand, deeply placed 
piimaiy iieojilasms m stout 
patients may be missed 
eien Mhen special atten- 
tion IS diiected to this 
possibihtj The kidney and adienal piovide good examiiles of this diRiculty 
Of the file cases of icnal and adienal neoplasm Mitli metastases m bones 
mentioned at the discussion at the Royal Society of jMedicme in 1920, the 
lattei Meie in eveiy case tieated as piimaiy lesions because of the obscenity 
of the piimaiy gioM'ths In iMi Cope’s case, Mdiich he has kmdh'- alloM'ed me 
to mention, a gioM'th of the liunieius M^as tieated by amputation in a man of 
72, and sections piovecl it to be a hypeinephiomatous tumoui No evidence 
of the piimaijr gioM'th could be obtained by palpation oi by skiagiaphj 

It IS pioveibially easy to be Mise aftei the event, yet m most cases such 
as those just mentioned it seems unlikely that anj'^ method of investigation 
could have levealed the piimaiy gioM'th A hypeinephioma niaj'^ gioM" veiy 
sloMdy 111 some cases, yet it may gue use to a secondaij'^ deposit, peiliaps 
single, m some i emote part, Mdiile the piimaij'^ tumoui is still too small to be 
felt, oi detected by ladiogiaphy Delbet®^ asseits that, even aftei lenioval, 
secondai}'^ carcinomata of bones may pass as saieoniata because the epithelial 
elements maj'^ be fcM^ in nunibei He lepoits a tumoui of the olecianon Mdiich 
he lemoved as a piimaiy gioMth, this opinion Mdiile at fiist confiimed, ivas 
subsequently upset by the disco veiy of a small mass of epithelial cells m the 
section, and eventually the piimaiy mass M-^as tiaced to the kidnej^ Delbet 
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claims that clinicall}^ the distinction between a piiniaiy and a secondaiv 
tumoui of a bone may be almost impossible, especially if the epiphyseal legion 
be mvohed Secondai}’^ tumouis, he says affeet the shaft so much moie 
often than piimaij^ tumouis that this point has some diagnostic ^alue 

Pam IS stated b}'^ Delbet to be an unusual svmjitom in secondaiy tumouis 
of bone though it is often eailj'^ and piommcnt m piimaiy neoplasms 
Elmshe®® maintains on the contiaiy that caily oeeuiicnce of pain is m faAoui 
of the tumoui being metastatic Ilanington and Kenned}"^ icgaid pain and 
tenderness in the bones as highly suggestive of deposits in the bone-maiiou 

When the seeondaiy deposit is m the spine, Oppenheimei states that 
defoirmty may be the fiist thing noticed and this is boine out b\ Pitts case 
to uhich icfeience has alieady been made 

The osteoplastic tendency shouii jjaiticulaily b}' piostatic metastases and 
to a less extent by mammai}'^ gastiic, thyioid, and gall-bladdci secondai\ 
deposits at once distinguishes them fiom most piimaiy neoplasms, except 
the ossifying tj'^pe of peiiosteal saieoma, but, as von Recklinghausen® says, 
they may still be mistaken foi diffuse osteopciiostitic lesions A Wasseimann 
test may help to eliminate the lattei, though as theie aie othei causes of 
chioiiic diffuse inflammation of bone besides syphilis, the diffeientiation mav 
be extiemely difficult 

It is almost a platitude to say that the piostate and thjuoid should be 
examined uitli minute caic A tumoui m eithei vhicii by itself vould gne 
use to little anxietj, ma}'- have a special significanee \\hen associated ^slth 
a bone tumoui of doubtful natuie Theie still icmam a feu cases m uhicli 
the piostate on the one hand oi the thyioid on the othei is appaientlv iioimal 
to all tests, 5'^et deeply placed uithm theie is a small malignant nodule, 
uliich can onl}’’ be discoveied at autops}"^ 

Spontaneous fiactuies occui m both piimaiy and secondaiy tumouis of 
bone, but m the foimei the tumoui has geneiallv been noticed befoie the 
fiactuie, while with the lattei fiactuie may be the fiist thing and the tumoui 
IS then detected , but in a few theie is little evidence cxteinall}’' of a neojilasm 
at any stage Union of such fiactuies is much moie likel}'^ to follou uhen the 
giouth IS a secondai}^ deposit than when the fiactuie is associated uitli a 
piimai}'’ saieoma, this diffeience being possibl}'’ lelated to the osteoplastic 
piopeities of some secondaiy giowths 

I have alieady mentioned that ancdmia of a seveie degiee may be a featuie 
of metastatic tumouis of bones, and it has been obseived befoie the deposits 
111 the osseous system became evident — even befoie the piiniaij'’ tumoui In 
these laie cases the diffeieiitial diagnosis depends on such fine distinctions in 
the blood examination as Pmey has icfeiied to m his papei, uliicli must be 
consulted foi details 

Radiogiaphy — X-iai^ investigation should help mateiially m the diagnosis 
of these giouths Bloodgood®® holds that the distinction fiom a piimaiy 
tumoui can be made as a lule, because m the ladiogiam theie is evidence both 
of bone destiuction and of bone foimation m the cential shadow, while, except 
m a healing bone cyst, this is nevei found m piimaiy giowths He, hove^ei, 
admits the difficult}^ vith secondaiy tumouis of bone of piostatic oiigm, vhich 
so closely lesemble — even ladiogiaphicalty — ossifying piimaij^ saicomata 
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Elmslic says that \Nlicie the lonp bones aic nnohccl a slicflii expansion is seen 
in llic iaclio"iani the ekai aiea yhieh lies vithin <riMn£f the apiie.iiancc ot 
laicficcl bone ylneh shades off giadnalK np and down tlie shaft into the noimal 
bone It lb tins lack of definition of the tuniom that he icgaids as chaiactci- 
istic Bactici and 'Watcis®® take up eciy much the same jiosition, stating 
that it IS impossible m the ladiogiam to detcimine the point wlicic the noimal 
bone ends and the giowth begins These uithois state that m the osteo- 
plastic type of metastasis new bone is laid clown onb at the ))cii]ihciy of the 
giowth but that this is not so tan be seen in the ladiogiam of the piostatie 
deposit in the femiii fiom the ease I hate ahcach mentioned Nichols”’ goes 
still fmthci saying that in bone caiemomata e\ idcncc of new bone loimation 
IS entiiely lacking Giceiiough, Simmons and Ilaimci”’ state that any meta- 
static tiimoiii may simulate icn eloseh the ladiogiajilne jnctuic ot a piimaiy 
saicoma since peipcndieulai spicules aic not alwajs picscnt m the lattci and 
not imaiiably absent fiom the foimei 

TREATMENT 

Tieatment will but seldom be nndei taken if the tiue seeonclaiy natuie of 
the tiimoni be iecogin7ed, though seeeie pain, oi the imminence of fuiigation 
may occasionally justify amputation It is peihaps a counsel of peifection to 
suggest that all lione tumouis should be exploicd and examined mieioseopicalh 
befoie any ladical opeiation is vindei taken but it would pieycnt the moie 
heioic measuics when local opeiations would be alone justifiable The bene- 
ficial lesults of such local icsections is yeij' well shown by Sii Tohii Blanrl- 
Sutton s ease The patient was able to follow Ins piactiee as a medical man 
foi neaily six j^eais aftei the opeiation wdneh he could haull}’’ have done had 
amputation been chosen 


PROGNOSIS 

As a lule — and this is well bi ought out in Table III — ^the benefit to be 
expected fiom opeiations on seeonclaiy giowths of the bones is but tiansitoije , 
recuiienee eithei locally oi m othci bones, etc , must soon end life Theie aie 
a few stiikmg exceptions Su Anthony Bowdby’s patient lived neaily six 
yeais aftei the lemoval of the aim foi a secondaiy thyioid tumoui of the 
hiinieius Kiaske’s patient {Table III) w'as alive eight years latei and fiee 
fiom lecuiience Riedel’s patient {Table III) was alive ten jeais aftei opeia- 
tion, but lecuiience w'as then obvious Estoi and IMassabuaun’s®® patient 
W’as alive without lecuiience fifteen months aftei the lemoval of the thjnoid 
tumoui of the clavicle , my own patient is w’ell without lecurrence a j^eai aftei 
the opeiation Elmslie’s thyioid tumoui ol the ladius w’as w’ell foi ten months 
and then was lost sight of It would seem theiefoie, that wdien the exploia- 
tion of the giowth lei’eals a secondaiy tumoui of thyioid oi lenal oiigin, it is 
a leasonable couise to cany out a limited lescction of the bone invoHed wheie 
this IS feasible, and that m a few’ instances amputation is justifiable 

I ha\e gieat pleasuie in acknowledging mv indebtedness to Sn Anthony 
Bowlby, Piesident of the R C S , wdio has kindl) given details of his case sliowm 
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in Fig 24, to Su John Bland-Sutton foi Ins help in tlie case of secondai}’- 
hypeinephioma of the humeius , to Piofessoi Sliattock foi the section of the 
rectal caicmomatous giowth in the humeius, and foi help in othei Mays, to 
]Mi C E Sliattock foi assistance u ith the selection of specimens , to Di 
Davies, Pathologist of the jMillei Hospital , to Di Shan, Pathologist to the 
Royal Noithein Hospital , to Di Shan Dunn , to Di I’liicv , to the Cuiatois 
of the Museums of the Ilospitals in London foi giving me access to specimens 
and foi peimission to liaie piepaiations diavn to Di Jjeitch foi pcimission 
to use the Cancel Ilospital iccoids , to Di Knov foi help vith the ladio- 
giaphic diagnostic fcatuies , and to Mi Sen ell and iMi Fold foi then 
caie with the diaving of the macioscopic and niicioscopic piepaiations 
lespectively 
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A DEPRESSED FRACTURE OVER THE ANGULAR GYRUS : 
CLINICAL AND RADIOLOGICAL LOCALIZATION 

B\ A P BERTWISTLE, Lieds 

Since locali/ed biain lesions due to finite tianina in tlic Meinit} of the left 
angnlai gvius aie not ^eiv common the folloiMiig case may be of mteiest 
It otcmied m a iight-handcd qiuiuvman ol aAciagc intellect \\ho sustained 
a compound li ictmc m this icgion and subsequently de\ eloped a mild aphasia 
A method A\as dcMsed icndciing it possible to Msuali/c m lacliogiaphs the 
lelationship ot the undeihing gyii and sulci to the skull as a iihole and to the 
paiietal bone 

H L, age 23, v as stiuck on the head by a laige stone On admission 
SIN liouis latei he A\as quite conscious but had no lecolleetion of the inten al 
betiieea the accident and his being placed in the ambulance, noi could he 
lemcmbei the accident 

Operation — Ethei A\as admimsteied and an eNtensne scalp-A\ ouiid yas 
cleaned I exposed a depiessed fiactuie of the paiietol bone some two inches 
fiom the intei paiietal sutuie and one inch antciioi to the lambdoid sutuie 
The fiactuie Mas e\tensively comminuted, M'lth bans lying betMeen the fiag- 
ments The jiieces Mcie lemovcd indnidually, e\posing the biam, all tiace 
of dm a having disappeaied The ceiebium Mas laceiated, and loose poitions 
Meie sMabbed aMaj The MOund Mas closed Mithout diamage m tMo laj^’cis 
and 2000 units of aiititctamc seiuni Meie gneii 

Clinical Localization — On the day folloiMiig opeiation the patient com- 
plained of peiiods duiing mIiicIi he Aias unable to foim Moids He Mould bieak 
off in the middle of a sentence, unable to continue although obviously tiying 
When gn en the MOid foi ivliich he Avas seaichmg he expiessed lelief and 
repeated it Tmo days afteiM'aids he A\'as moie fully examined His s2ieech 
had mijiioAcd, but he exiieiicnced dilhculty in naming objects, shoMing paia- 
phasia, eg, he called a safety-pin ‘single’, and AA'atch ‘vaa’ His poAA^ei ot 
leading A\as impaiied, he Aias able to lead A'eibs and nouns coiiectljq but 
inainfested pai alexia m the case of piepositions, adA eibs, and conjunctions 
AAith maiked lejietition of the AA^oid ‘foi ’ He stated that he quite undeistood 
A\hat he Aias leading, and kncAA that he Avas making mistakes Foui days 
latei his AAiiting Aias examined He made one mistake in giAung his addiess, 
calling Station ‘ShadoAim’, and jiointed to the AAoid as being incoiiect PoM^ei 
of copying jn lilted mattei both m tjqie and m Miitiiig Avas good Reading 
Alas bettei than befoie, and dictation modeiatety aacII accomplished No 
motoi paiatysis AA'as CAudent, but the light abdominal leflex and left knee- 
jeik AAeie less easilj'^ elicited than those of the opposite sides 

Ten dajs aftciAA'aids his leading aaus almost noimal, but still lather 
sloA^enty The A'lsual fields Aieie noimal The AA^ound had almost healed, and 
he had suffeied fiom no headaches aftei the fiist feA\ days 
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The sjaiiptoms icfeiiing to the coitical lesion aie (1) Paitial alexia, 
(2) Mild sensoiy aphasia , (3) Slight agiaplua They point to a lesion in the 
neighbouihood of the aiigulai g 3 nus The lesion cannot have been vei}'^ deep, 
as hemiauopia yas absent It is inteiesting to note that, although the extent 
of coitex involved yas quite consideiable, being 11 X 1] in in aica, and 
although thcie yas laceiation of the biaiii the &)uniitonis ycic tiansitoi}’’ 
in then natuie The clinical findings yeic confnmcd ladiologicalR as 
desciibed beloy 



Fig 53 — Kcv radiogram, sho\Mng "clations of ‘brain to skull 


Hadiological Localization — The following method yes dcMsed to locate 
the site of the iiijuijr The half ot a sagittally dnided skull yith a coiies- 
pondmg half of a biain weie taken Between the moie impoitant gjni yeie 
implanted pieces of coppei yne moulded aecoidmg to the shape of the sulci 
The boundaiies of the paiietal bone — ydieie not obvious — yeie maiked by 
glueing a thin coppei yne on to its maigm The biam was placed m the 
skull and ladiogiaphed tying on its mesial suiface, so that the pictuie is a 
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tuic latcial one {Fig i'i) It mil be noticed that hoii/ontal sulci he ncaici 
the ^cltcv than is sIioami in text-hooks The \eitical ones show an appaient 
deevease in length which cm onl\ he iccounted foi hv the coincxity of the 



Fig 54 — Depressed fracture over angular £ryru« 


brain This key ladiogiaph is useful in leading ladiogiaphs of skulls, as one 
cannot compaie the lattei with the noinial cianio-ceiebial topographies of 
manuals , these depict the skull at diffeieni angles foi the pin pose of show'ing 
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the veitex A base hue is diaiMi from nasion to mion on both skiagiams, 
and by means of lengths along this line and pcipendieulais to it loeahzation 
IS possible as is noi\ shown 

It IS most necessai}^ that the patient’s skull should be in tlie same position 
as the key, i e , puiely lateial This can be aceomphshed by plaeing a small 
lead bead m eaeh external aiiditoiy meatus iiievious to ladiogiaphy, the 
shadow's east by these spheics aie then adjusted to he one o\ei the othei 
In this ease the expedient was unneccssai^ m view' of the almost complete 
supeiimposition of the infeiioi dental foiamma The base lines on skull and 
kcj' mcasuie S 6 and 9 1 in lespeetuelv, so that all hoii/ontal distances befoie 

9 1 

tianslation fiom skull to kc}' must be multiplied by the constant A 

peipcndiculai is now' chopped fiom the middle of the gaj) m the skull to the 
base line (Ft^ 51) It is found to be 16 in fiom the postciioi end, le 
9 1 

16m X — =17 in fiom the inion of tlic key The \eitical distance 
8 6 

between the base line and the \citcx at a point 1 7 in liom the inion, is 4 3 
in on the specimen and 1 5 m on the keA The actual distance of the middle 
of the lesion fiom the base line is 2 7 in , so that tlic eoiicsponding point on 
4 5 

the key is 2 7 x — - = 2 85 in Fiom these data it is ob\ lous that the lesion 
4 3 

lies ovei and behind the angulai gyms It will be seen that the collection 
foi size heie is negligible, but in the case of a child it would be all-impoitant 

SUMMARY 

1 A depiessed fiactuie of the paiietal bone was defined chmeally as being 
01 ei the angulai g 3 nus bj' slight manifestations of sensoiy aphasia, alexia, and 
agiaphia 

2 A key skiagiam was piepaied showing the lelation of the skull to the 
convolutions of the biaiii 

3 By the use of base hues fiom inion to nasion and a eonstant, it is 
possible to localize, m ladiogiams, the aiea of biain involved m inj lines of the 
skull, ei en though it be that of an infant 

thanks aie clue to Mi J F Dobson foi pei mission to publish this 
ease, and also to Di Moll foi his kind help 
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AN OPERATION FOR HEMORRHOIDS 

B\ K W jMONSARRAT, LiM'itrooL 


I II WE enlplo^ed the method of 
opeiatmg upon ha.moiihoids ^\hlch 
IS heie illustiated loi the last thiee 
yeais, and ha\e found tlie lesnlts 
satisfaetoiy 

Undei geneial anaesthesia the 
anus IS sufficiently dilated to bring 
the hremoii holds fully into Mew 
If spinal anaesthesia is used this 
dilatation is unneeessaij'' 

Thiee pans of piessuie foi- 
ceps aie ajiphed to the haemoi- 
ihoidal mass on one side of the 
middle line and it is diaw'ii ovei 
to the othei side A ciuved in- 
cision IS now' made tlnough the 
skin just bej'ond the edge of the 
haenioiilioidal scmicncle {Fig 55) 
The foicejis aie then applied to 
the innei edge of this w'ound 
With touches of the knife and 



Fig 55 — lil step Piessure forceps applied 
Tliev sliotild be shonn di\ eigent, putting the hTimor 
rhoidal mass on the stretch in the sagittal plane 


b} gauze dissection the ex- 
ternal sphmctei is displaj ed , 
sepal ation is continued be- 
tw'een this muscle and the 
hmng of the anal canal and 
lectum as fai as nia}' be 
judged necessaiy {Fig 56) 
The degiee of this denuda- 
tion will vaiy Avitli the 
degice of habitual piolaps'^ 
If theie IS much piolapse, 
small incisions aie made 
w'lth scissois at each pole 
of the semicncle (A and B, 
Fig 56), but this IS laiely 
necessaiy 

A clamp is then applied, 
and the mass cut so as to 
lea\c sufficient mateiial beyond the clamp foi sutuie {Fig 57) The law 



Fig 5G — 2nd ilcp Exposure of the external sphincter 
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edge so left is then sutuied by a continuous catgut sutuic to tlic skin edge 
{Fig 5S} The clamp is icmo\cd and the sutuie pulled taut and tied , it is 
h'emostatic The semicnclc on the opposite side is ticatcd in a sinulai nav 
(F/g 5<l) The Mound is lightlv Miped nith B IPP 



Fio 57 — Irii step Halt of tho mass 
cut nan3 



Fk SS — 4t/i •,lcp Raw oclgo suluir'd to 
&1 in edge 



Fio 59 — Tlie oiiention completed 

The opeiation deals ladually Mith the ^allees and also Mith any piolapse 
that maji be piesent Occasionally one oi tno aiteiioles aie se^e^ed by the 
piimaiy incision and need hgatuie , usualty theie is no hannoiihage at all 
The external sphinctei comes fully into Men and cannot be mjmed 
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RETROGRADE INTUSSUSCEPTION OF THE SMALL 
INTESTINE AFTER GASTRO ENTEROSTOMY. 

By HAMILTON DRLMiMOND CASTii.-t.PON-T\M: 

Dijiuxc the last fcY vcais cases of letiogiade intussusception of tlie jejunum 
folloMine srastio-enteiostomv have lieen lecoidcd and lecentlv one such came 
undei my caie As this is a laic but nov a ^\ell lecogm/ed comphcation of 
this opeiation I think a lecoid of my own case witli abstiacts and obsel^a- 
tions iiom othcis maj be of intciest Ilitheito ele\ en cases hai e been 
lecoided, two of them m this countij^ — one by Richaid Waiien, anotliei bv 
St Raitliolomew ’s Hospital — and the lemamdei on the Continent My own 
case w ill make tw eh e in all 

The chief inteiest m the condition lies m the difhcultj’’ of explaining the 
factois Aihich aie lesponsible foi the occuiiencc of this letiogiade intussuscep- 
tion , why it should occui in a few cases onlj’’ , and also what steps ought 
to be taken to pieyent i elapse as in the case lecoided by Baumann 

AUTHORS CASE 

RUB, age 35, a platelayei bj>- tiade, was admitted to the Rejm! Victoiia 
Infiimaiy on July 25 1922 complaining of seyeie spasmodic pain m the 
abdomen He stated that he w'as w'ell up to 10 a m on the pieyious day 
when quite suddenlj’' aftei taking food he expeiienced seycie pain in the 
epigastiium The woist pain came on in spasms, but it had also been con- 
tinuous up to the time of Ins admission He Ammited fieeh’’ aftei the pain 
commenced, and fiequently dm mg the day and night up to the time he Aias 
seen in the Royal Infiimaij' At hist the yomit consisted only of food which 
he had taken, but latei it contained blood and the specimen seen, which he 
biought up aftei being m hosjutal one hoiii contained daik-colouied liquid 
blood and AAas foul smelling He had passed no flatus, and his bowels had 
not been mowed since the pieyious day, just befoie the pain came on 

On examination, he looked ill His tempeiatuie was 98° and Ins pulse 96 
His tongue ivas diA'^ and fuiied Theie was a mid-lme incision the lesult of 
a pieiuous opeiation aboi^e the umbilicus The abdomen moved well on 
lespuation and no mass w'as paljiable noi was theie any definite amount of 
tenderness oi iigidity Rectal examination Aias negatiA’^e 

Duimg the shoit time he was m hospital befoie opeiation he had seieial 
attacks of pain accompanied bv vomiting of blood 

Previous History — This was kindly given to me bv Piofessoi Fiancis 
Caiid, of Edmbuigh, ivho had opeiated upon him on two pieiious occasions 
foi chionic duodenal ulcei the fiist time sixteen jeais ago 

“March 3, 1906 — One jear ago he complained of sudden pain m the stomach 
and sw elhng of the abdomen, not affected by taking food It w as so se\ ere that he 
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took to bed, and aftei restin", ■with lelief, the sj'mptoms icturncd and lie obliged 
to lie up again Now he began to vomit broivn frothy soiir-smelling fluid — no 
relation to food He has been off woik for a year, and for the past nine months 
has never been fiee fiom pain He is always constipated, but has nevei vomited 
blood No melama Test meal show ed hydrochloric icid ibund int Stomach 
holds 3'J pints No peiistalsis seen Stomach when full descends to ibout one inch 
above the pubis 

“ Opeiflfio??, Mmch 6 — Through a mid-hne inc’sion Stomach lay completely 
above the umbilicus Firm adhesions between the anteiior surface close to the 
lesser curvature and the anterioi abdonnn il wall The omentum was adherent to 
the abdominal wall also The stomach was large and hypertrophied The pyloric 
end Avas firmly buiied in adhesions, which also involved the duodenum The 
adhesions were divided A\ith scissois, exposing a vtrv thickened and stenosed 
pylorus All the coils of small intestine laj on the light side of abdomen below the 
liA'er, to the light of the ascending colon and hepatic flexure The caieuni and 
appendix lay far to the left of the mid-line To get a suitable loop of ]e)ununi foi 
gastro-enteiostoniA', the adhesions covering the duodenuin had to be lacerated with 
a blunt dissector It was considered advisable to perform a Roux Y operation 
The opening m the mesenteiy of the jeiumim A\as sfitched up ind also united with 
another portion of mesentery to avoid the probability of an internal strangulation 

“ He made a good rccoveiy, and on March 19 was on full diet On March 22 he 
left for the Convalescent Home 

“ He was re-admitted on Apiil 20, 1909, complaining of pain twenty minutes aftei 
food, associated Avitli A'omitmg Since leaving hospital after the opeiation in 1906, 
although he did not put on much weight, he was iii the best of health until December, 
1908 Then sharp pains were experienced m the gastric region twentj minutes 
after a meal They did not entei into his back He had no vomiting, nor had he 
mel'ena At times frequent heartburn and waterbrash, accompanied bj flatulence, 
troubled him very much His bow'cls became irrcgulai and failed to act dailj' 
The pain steadily became more severe, lasting on an average for three or four hours 
In February, 1909, he began to vomit at odd times about once every three Aieeks, three 
or four hours after a meal , sometimes he AAOuld vomit dining the night The \oinit 
at that time w'as broAvnish and frothy During the last tlnee months he has lost 
fourteen pounds in weight The stomach stands out m rigid spasms at times, peii- 
staltic Aiaves passing from left to light Maikcd splashing of the loAAer bolder of 
stomach at umbilicus There A\as no tumour palpable , no tenderness test meal 
shoAved stomach to contain plenty of hydrochloric acid 



“ iSccond Opeiation — He Avas kept under obserA^ation for some time, and on 
May 3, 1909, AA’as operated upon for the second time On opening the abdomen 
the relations to the large and small intestine AAere not so abnormal as at the former 
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oper-^tion Tlie gastric stoma was vcij much nariowed The pjlorus was laiger 
than nhen previously noted There vere several enlarged glands, one of which was 
reinored for section The stoma and ad]accnt portion of the jejumim vere removed, 
and a fresh union abore the Y to the stomach Avas made From the diagram 
{Fig 60) It AAill be seen that the portion of iciunum close to the stomach had 
become pouched This a\ as removed ” 

The patient left for the CoiiAalcscent Hospital on Alaj 25, 1909, feeling Aeiy 
veil, and he remained veil until his present illness 

Present Illness — 

Thvd Opemtion July 25, 1922, ixvo horns afiei admission — On oiremng 
tire abdomen tliiouglr tire old scar, 35 horns after the onset ol acute pain, 
reij'^ few adhesrons veie found between the viscera and the abdominal vail 
Posterior gastio-entei ostomy had been done vith a longloop The proximal 
loop vas enormorisl}’- distended being three or four times its noimal size 
This dilatation commenced at the first pait of the duodenum, and ended at 
the junction of the jejuirum rrith the stoma , the jroitioir of stomach between 
the stoma and pylorus vas small and atiophied, and A\as covered rn by old 
fibrous adhesions The distal side of the bovcl belov the anastomosis for 
about SIX feet had become mtussrisccpted into the stomach through the stonra 
The intussuscepted gut was easily reduced It was very cedematous, and 
showed areas of ha?inorihage into its rralls liaMirg m eveiy vay a similar 
appearance to the intestine found in cases of ileocolic intussusception My 
fust inipiession vas that the gut vas being reduced from the lesser sac, 
but this vas found not to be the case and the lesser sac rvas connected 
vith the greater by a large opening in the mesocolon The stoma was 
situated almost on the greater cuiAatuie of the stomach, and admitted two 
finger-tips when palpated thiough the ]e)rrnal wall Owing to the mans 
shocked condition it was decided to do nothing more altei reduction of the 
intussusception 

Fouith Opeiation, Aug 10, 1922 —He made a stiaightfoiA.aid recover}’' 
fiom the last operation and his rround liaAing healed by first intention, and 
Ins tempeiatuie and pu'se being normal his abdomen vas again oirened 
vitli a vierv to attempting to pi event further lecuiience of the retrograde 
intussusception of the small mtestuie into the stomach Again the mid-lme 
incision Avas used, and a ucaa anastomosis aa as made betAA een the stomach and 
the jejunum, after separation and suture of the old one A proximal poition 
of the jejunum Avas taken to the old site of anastomosis leaAing no loop 
The duodenum and the upjrei part of the jejunum aacic again noticed to be 
Aery distended and hyjrciti opined (The appendix and caecum AA'eie m the 
left side of the abdomen, high up m the position of the spleen, as noted b} 
Professor Cand at his first operation ) 

The patient made a stiaightfoiAA'aid lecoA’-eiy, and Avent home on Aug 14 
He Avas seen from time to time m the out-patients’ department, and continued 
to do AAell 

On Noa”^ 1 he aa'us again le-admitted to the hospital, AA'ith the folloAAing 
histoiA Since he letuined home on Aug 14 he had been nr excellent health 
until the pieAnous eAcmng (tAA enty-four hours pieAUous to admission), AAhcn 
AAhilst playing cards m the house, he aaus suddenly seized AAith veiy serere 
pain in the epigastrium aaIucIi he states, ‘dropped’ him He aaus then 
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just able to jret upstaiis without assistance 4ftei getting theie he fainted, 
A^as put to bed, and the doetoi uas sent foi lie did not sleep at all dining 
the night, and m as unable to take aii)'^ food but had not a onutcd up to the 
tune of his admission to hospital next inoining The bowels had been moved 
on the moinmg befoie liis attack at 10 a in 

On examination, aftei being in hospital foi an lioui he was lound biiig 
on his left 'idc He stated that he felt a little bettei, but the pain which 
was continuous, and not in sp isms as it had been in his )iie\ious att.ick was 
still 25iesent He did not look so ill as he had done on the last occasion His 
pulse was 128 and his tcmpciatuic 00 8° His tongue was clean When 
asked to tuiii on his back he did so but onlv slowh and with dilficultA His 
abdomen was distended m the ujipei pait and lesjniatoiv mo\emcnts weic 
almost absent He was lendei on deep piessmc on the light side, and theie 
was iiiaiked iigiditi of both iccti muscles aboie the umbihriis Lnei dullness 
Avas diminished but jiiesent He Aias dull in both Hanks moic inaikcd on the 
lelt side No mass Aias jialjiablc 

l^ifth Opeiahim N >v 1 1922 — A diagnosis of peiloiatcd aiscus A\as made 
possibh^ a jejunal ukci, and he A\as ojieiatcd on at once twcntA-fiAe houis 
aftei the onset of pain The old mid-hne incision aboA e the iimbihciis aaIucIi 
had healed Aiell Aias opened up Theie A\as jiuinlcnt Hind m the ibclomen 
among the cods of small intestine aaIikIi aicic distended and intenselA 
injected On exjiloiation of the stomach in the gastio-cnteiostomA' icgion 
Aihich Aias shut off bA' jilastic lymph gas escaped lioin a small hole the size 
of a goose quill This Aias found to be in the looj) of jejunum just be 3 mnd 
the gastio-jejunostomA" opening aaIucIi had been made two months befoie 
The loop ol jiioximal jejunum and the duodenum wcie still dilated but this 
AA'as nothing like so niaiked a featuie as had been noted on the jiicAioiis 
occasion The ulcei was closed bj’’ a puise-stimg sutuie oi catgut lollowcd bi 
tliiee inteiiupted Lcmbeit sutuies ol silk tonsidciable tliickening loiincl 
the ulcei ajiiieaicd to be due to jejunum oedema the lesiilt ol leeent inHam- 
mation The abdomen Aias moiqied out Aiith saline mops and it Aias found 
that Huid was piesent as fai down as the poll is The c.ecum on this occasion 
was noted to be m its noimal position but with a aciv long nicscnteiv The 
abdomen aaus closed bj^ sutuies m laAmis 

The patient made a stiaightfoiAiaid iccoacia^ The wound healed Aiell, 
and on Noa' 4 he Aias eating chicken He left hosjiital on Dec 8 peifectli^ 
healed and on oidinaij'^ diet with diiections to take loi at least a A^eai legulai 
laige doses of the mixed alkalis, caibonate of soda, magnesia and bismuth 

CASES RECORDED IN THE LITERATURE 

Lundbeig^ desciibes a case of his own of ictiogiade intussusception 
following gastio-entciostomA^ and lecoids eight othei cases of a similai kind 

His patient was a woman, age 48, who had been opeiatecl on in 1911, and at that 
time Avas supposed to liaA'e caicinoma of the stomach The pyloric end of the stomach 
Aias resected and an anterior gastio enterostomA AVith entero-anastomosis peifornied 
The stomach AAas A^ery large, and there eras a definite tumour at the pylorus She had 
remained well up to tw entA^-foui hou‘s befoie she came under his care in 1921 She 
then complained of pain in the upper abdomen, and Amounting, and was unable to 
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account for tins by any error in did The vomited mattci fiist contained bile and 
afterwards blood On admission to hospital her temperature was noimal , pulse 
feeble, 100 She had pain and repeated vomiting attacks, the vomited matter 
containing blood The abdomen was not distended A tumour could be distmeth 
felt under the left loiver ribs, about two fingers m breadth It was hard and mobile 
The patient grew w orse in spite of stimulants and sahne transfusion On the follow ing 
day the a omiting of blood ceased . but she grew averse, and died four daa s after hci 
initial attack Thcic was no opciation m this case on account of the patients bad 
general condition 

Post-mortem showed that the distal loop of icimuim was intussusccptcd m a 
retrograde direction ripavards into the stomach It entered the anastomosis through 
the distal loop of jejunum to the gastro-cnteiostoiiry opening The intussusccptcd 
bowel m the stomach was twenty inches in length It w'as much inflamed The 
stomach and intussusceptcd intestinal loops were filled with fluid blood There was 
no peritonitis and no growdlr present 

Other cases quoted h\ tAurdbeig mav be iniefly mentioned — 

Stebei s case ° — 

A woman, age 21 was operated upon by Stebei for stomach trouble Posterior 
gastio-enterostoinv was done She w’as seven months pregnant and had suffered 
from vomiting the whole of this time She w'as siiddenlj sewed with severe pains 
in the stomach wath violent vomiting, and four hours later blood w as noticed m the 
romit A diagnosis of bleeding ulcer rras made The cranrplike pains in the 
epigastrium continued, but there was no rigidity She died on the third dav after 
the initial symptoms 

Post-mortem c\ammation showed an intussusception of the distal jejunal loop 
of the jejunum into the stomach 30 cm in length The base of the intussusception 
appeared to be at the gastio-jejunostoinj' opening 

Baumann’s ease ® — 

A woman, age 44, liad been operated on for ulcer of the duodenum The pjlorus 
was oceluded and anterior gastro-enterostomy was performed wath entero-anastomosis 
An intussusception into the stomach was reduced, and the patient did well Eight 
iveeks later she had a return of the same cramping pains, and twentj'-four hours after 
the commencement of her second attack a tumour could again be felt, which was 
hing a hand-breadth below the umbilicus on the left side bhe vomited ll litres of 
foiil-smellmg liquid and after this the tumour was noticed to be at a higher level 
The condition w^as diagnosed (retrogiade intussusception), and the abdomen w^as 
opened again The base of the intussusception was now lying about 25 cm below 
the entero-anastomosis, and the apex reached to the gastro-enterostomy openmg 
It was not possible to reduce the intussusception completely, and about 10 cm of 
intussusceptcd gut was resected 

The patient was operated upon later for intestinal strangulation, after which 
she recovered 

Ilciteit s ease *— 

A man, age 30, was operated on for perforated ulcer of the stomach, which was 
closed by suture and a posterior gastro-enterostomy performed Nine months later 
he was taken ill during the night with severe pains m the stomach and vomiting On 
the followang morning the vomiting continued and he brought up blood The 
stomach was distended, but the remainder ot the abdomen w'ss normal Under the 
left rib margin was a tumoui the swe of a fist Operation w as performed, a diagnosis 
liar ing been made of obstruction m the jejunum It w as found that a loop of jejunum 
W'as intussusceptcd into tire stomach for 30 cm The base of the intussusception w as 
thought to be at the margin of the gastro-enterostomy opening 

II eduction was performed and the patient recovered 
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Sclilopssmann’s case ® — 

A woman, age 42, had been opciated ujion ten years pievioiisly for a gro^^’th of 
the stomach and gastro enterostomy had been performed Slie ill for t^^o dajs, 
and eomplamed of seveie sudden pain in the abdomen Half an hour later vomiting 
began whieh eontinued day and night, accompanied by repealed eramps in the 
stomach At first the vomit contained bile, and in twenty-four hours blood was 
notieed, whieh became moie maiked liter on The abdomen was not distended or 
iigid, though the recti m the legion of the epigastrium weie contracted and tender 
The remainder of the abdomen was soft, and there was no distention At the level 
of the umbilieus, lying hoiizontallj , theie was a swelling about the size of a list whieh 
was tender on pressure A diagnosis of intestinal obstruction high up in the small 
intestine was made At the opeiation 40 cm of the distil icjunal loop was found 
intussuscepted into the stomach thiough the gastio cntci ostomy opening The 
intussusception was reduced In oidei to picvcnt this happening again the distal 
loop ol jejunum was sutuied to the colon 

An uneventful reco\eiy followed, though lliice weeks ifter operation the patient 
complained of seveic short cramping pains 

Ambci gel’s ease ® — 

A man, age 43, five \ciis previousl\ hid had mtcrioi gastro-entcrostomy 
peiformed with cntcro anastomosis There was niiikcd jn lone ohstiuction The 
patient for several yeais was free from pain ind then begin to ha\c scveie ^OIllIt- 
ing, which became feculent, and he was unable to get his bowels moved or to pass 
flatus He was in veiy bad condition At the opeiation 12 cm of the distal loop 
of jejunum was found to be intussusccjitcd upw irds, with the ipc\ of the intussus- 
ception close to the enteio anastomosis 

Resection was undertaken and the pilicnt leco^eled 

Luiiclbcig also mentions two cases which came nuclei the caie of Ebeile,’ 
wdieie the distal jejunum loop became the scat of an astcnclmg mtiissusceiitioii 
In these cases anteiioi gastio-entei ostomy had been peifoinied Thc}' wcie 
ojieiated upon and both lecoceiecl 

The follow'ing case came undci the caie of I\Ii Rich.iid AA’aiicn ® of 
London — 

E S , a male, was admitted into the I^ondon Hospital suffciing from hamiatemesis 
Thirteen yeais previously gastro-jejimostomy had been jicifoimed at another hospital 
loi some stomach lesion The patient made a good lecoveiy, and lemained well 
tor tw elve years 

One year befoie admission he began to suffei from abaominal pain after meals, 
accompanied by vomiting The sickness iclieved the pain At tunes he would be 
free from stomach trouble for a period extending ovei a month Two days befoie 
admission he had a very bad attack of pain associated with haanatcmesis, which 
continued up to the time of his admission On examination he was found to be veiy 
ill, and showed the abdominal facies The pulse was 100 Theie was considerable 
vomiting of large quantities of blood-stained fluid The abdomen was flaccid, and 
an indefinite elongated mass w^as palpable above and to the left of the umbilicus On 
account of the softness of the mass, the suggestion that it was due to a peptic jejunal 
ulcer w'as dismissed 

At the operation a few adhesions were found binding the tiansveise colon to the 
abdominal wall These were separated The stomach and pylorus appeared to be 
normal On turning up the stomach to examine the stoma the distal loop of the 
jejunum was found to be turgid and purple for 8 inches, wdiere the entiance of a 
retrograde intussusception was found The intussusception passed up the distal 
jejunal limb, its apex projecting about 3 inches into the stomach thiough the stoma 
The reduced gut w as very oedematous and purple, but at no point could any thickening 
suggestii e of ulceration be felt The abdomen was closed 
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The patient vomited some b^o^vn fluid on the day following the operation, but 
continued to improve until the seventh day, when respirations became rapid and he 
had foul offensive sputum Death occurred on the tenth day 

Post-mortem shoued the lungs to be m a condition of severe bronchial pneumonia 
vith multiple abscesses The abdomen avas healthy except for slight plastic periton- 
itis about the site of the intussusception and some bruising of the intestine The 
gastro-enterostomy as seen at the operation proved to be in excellent ordci The 
stoma uas of good size and ssell placed There uas no sign of any peptic ulcer m 
the 3 ejunum 

Case lepoited by Di Ainspeigei'-’ — 

A woman, age 59, had posterior gastro enterostomj' perfoimed for pyloric 
stenosis Eight days later she had an entcro-anastomosis done owing to symptoms 
of Mcious eiiele She remained fairly well after this until eleven and a half years 
later, vhen she uas siiddenlv seized with colicky pains m the stomach, with colfee- 
groimd-hke vomiting On the following day (twentj-foui hours after onset of pain) 
her general condition was good, pulse was 100, the abdomen was flaccid, and in the 
left hypochondrium on deep palpation there ivas definite resistance found 

Operation ivas performed tiventy-four hours after onset of pain, and stomach 
and omentum svere found to be adherent to the anterior abdominal ivall Aftei 
freeing and retracting the stomach and colon a sausage-shaped intussusception was 
found The first pait of the small intestine avas very distended The intussusception 
lay 20 cm below the gastro-enterostomy The apex was close to the entero- 
anastomosis Reduction was accomplished avith some trouble by pulling and 
squeezing the intestine The cntero-anastomosis appeared to be very wnde, and 
the gastro-enterostomy w’as acting well The abdomen was closed in layers without 
dram and recovery was straightforward One month after operation the stomach 
and bow'els w^ere acting perfectly w’ell and the general health was excellent 

The patient later stated that during the first year after her first opeiation she 
had three attacks of stomach colic but without any vomiting They wcie similar 
to the present attack, and had been cured bj massage These attacks lasted from 
two to three hours She was unable to account for the attacks 

ETIOLOGY 

The condition known as letiogiade intussusception has been lecogmzed 
foi a long time, and occuis apait from gastio-entei ostomy Leichtenstein,’^® 
aftei caieful examination of the liteiatuie on this subject, found that out of 
593 cases of intussusception only 8 weie of the ascending tyjie Accoidmg 
to Baumann’s statistics, one ascending intussusception occuis to 200 descend- 
ing cases 

Theie can be no doubt that m the cases to which I wish to draw' attention 
the gastio-jejunostomy is m some w'ay the piimaij'- cause of the ascending 
intussusception There is one thing quite ceitain, and it is that whatever 
the cause of the letiogiade intussusception be, it is not due to any misplace- 
ment of the stoma betw'een the stomach and the intestine It does not appeal 
to mattei which type of gastio-jejunostomy has been peiformed Of the 
twelve cases in wdiicli intussusception occuiied, five W'eie anteiioi gastio- 
enteiostoniies, five posteiioi, and m the lemammg case no note was made 
In some of the cases an enteio-anastomosis had been peifoimed m addition 
to the gastio-enteiostomy , m fact, it is a point of special inteiest to note 
that this had been done in five of tbs tw'elve cases 

Retiogiade intussusception has also been lecoided to occui above a 
stiictuie of the small mtestme as if attempts on the pait of the bowel to 
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empty itself by foicible antpicnstalsis had been made lliedcl^^ lecoids a 
case of ascending intussusception of the colon some distance above a descend- 
ing intussusception 

The most leasonable cause of ascending intussusception in these cases 
a]ipeais to be as follows In tlie hist place, tlieic must often be a tendencv 
m cases of gastio-cntei ostomy foi the stomacli to empty itself thiough the 
stoma moie lapidlv than is noimal, its acid contents causing some nutation 
of the uppei jejunum, as vas shovn b^ the dci elopment ol a luptuicd jicptic 
jejunal iilcei m niv case This lullness and acidity of the contents of the uppei 
jejunum might lesult m foieible antipciistaltic action, the contents being 
leguigitated into the stomach thiough the stoma clinch, unlike the pvloius, 
has no povei of jiiec enting this, is it is possessed o) no sphinctei action Then, 
vhen the intestine cnteis the stomach, finlhci poitions of it aie diawn m bv 
the effoits of the stomach to eject its contents 


SYMPTOMS AND DIAGNOSIS 

Haling once seen a ease of ascending intussusception folloiiing on gastio- 
enteiostomy, the symptoms aic definite enough to suggest a diagnosis ol the 
condition It appeals that Baumann made an accuiatc diagnosis m his case 
as the same condition lecuucd eight necks latci These symjitoms folloiiing 
gastio-enteiostom-y aic sudden attacks of ciamjmig pain m the epigastiiiim, 
followed at fiist bv i omit of food and bile .tnd latei oJ blood , inability to 
pass flatus and to haie the bonds moicd Bigiditv and distention do not 
appeal to be often piesent noi is tencleincss constant In si\ of tlie knonn 
cases a tumoui nas noticed In all cases so iai as is knonn nheie the 
mtussuscepted intestine leached the stomacli blood m the i omit was a 
maiked featuie Bi’’ this time the stiangulation and intcireicnce iiitli the 
blood-sujijiR nould be acute and explain this svmptom Though the facial 
asjiect denotes a seiious illness, use m tcmjiciatuie does not seem to be a 
piomment featuie 

It IS a notewoithy fact that m the majoiity of cases intussusception 
occuiied a long nhile aftei gastio-entei ostomy had been peifoimed In nine 
of the tnelie cases lecoided, wheie definite dates aie gii en, the invagination 
occuiied 15l yeais, 12 yeais, 11^ J'^cais, 10 yeais, 10 years, 5 j'^eais, 5 yeais 
1^ yeais, and nine months aftei the operation of gastio-entei ostomy, making 
the aveiage neailj'^ 7 yeais aftei the fiist opeiation 

In two of these the jiatients weie piegnant One, a voman 21 j’^eais 
of age, vas seven months giavid (Stebei’s case), and had suffeied from the 
commencement of hei piegnanc}^ fiom peisistent vomiting, when suddenly 
this, accompanied by pain, became veiy much noise and she vomited blood 
foul houis latei The s 3 TOptoms continued until she died on the thud day 
Post-moitem showed dO em of the distal limb of the jejunum to be lying 
m the stomach 

In the second case, foi the notes of which I am indebted to the authoiities 
of St Baitholomew’s Hosjntal Museum, a woman was admitted to hospital 
foi peisistent vomiting m the thirty-fourth neek of hei second piegnaiicy 
She died tlnee da 5 ^s latei, and post-mortem showed 2 feet of distal loop of 
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ie]unuiTii intussuscepted into the stomach thioinrh the stoma (Pis’ 61 ) 
Gastio-enteiostomv in this case had been pcifoimed fnc Ycais picvioiisly 

In these tv.o cases it %\onld seem that jieisistcnt \omitmg, the icsnlt of 
the piegnancv, may ha^e plaved a pait in piodueing the mtnssnsccption 



Tig fil — Ketrograde intussusception of small intestine into the stoimch tl rough the 
stoma of 1 posterior gastro enterostomv which had been performed fi^e years prenouslj 
luo feet of intussuscepted jejunum are seen lying in the interior of the stomach The 
ptloiic opening and duodenum are =een on the left hand side of the illustrat'on 

{Finn a specimen Kindly lent by Si Bartholomcu’s Hospital Museum) 


TREATMENT 

The tieatment of this condition is ccitamlv as m all foims of intus- 
susception opeiation It is difficult to knocc cthat could assist m picAcnting 
the condition fiom occuiimg a second time as m the case lecoidcd by 
Baumann Schloessmann in bis case siituied the imohecl loop of jejunum 
to the colon, aftei i eduction of the intussusception In mj^ oun case, paitlv 
on the giound of enoimous distention of the pio\imal loop of jejunum, and 
to ]nc\ent peihaps a fuithci icciuicncc a second opeiation uas jieifoimecl ten 
days latei uhen a fiesh stoma uas made m the stomach attaching the loop of 
jejunum highei up the bouel making a shoit-loop junction This, unfoitun- 
atelv did not piecent the patient fioin letuiiung to hospital elecen ueeks 
latci Mith an acute lujituied pejitic jejun il ulcci as lecoided m the notes 




88 THE BRITISH JOURNAL OF SURGERY 


Since this papei was completed, t«o moie cases haAC come imdei tlic 
authoi’s notice, lepoited by Lewisohn^® and Delhno In botli cases tlie 
intussusceiDtion occuned a sboit ^\bile aftei gastio-cntei ostomy bad been 
peifoimed 


CONCLUSIONS 

1 Retiogiade intussusception of the small intestine is now a wtll- 
lecogmzed eoinjibcation lollowing gastio-entciostomv Fouitcen cases bace 
been lecoided 

2 The tj^pe of gasti o-entei ostomj'^ peifoimed has nothing to do with the 
octuiience of the ascending mtiissusception 

3 In all piobabibty the ascending intussiiscc])tion is caused by too lapicl 
emptying of the stomach causing nutation of the ]ejumim and setting up 
foicible antipeiistalsis 

J Diagnosis is stiaightfoiwaid, and should now that the condition has 
been lecogmzed, be easilj^ made 

5 The histoii of a picinously peifoimed gastio entciostomi often of 
man}'' 3'eais’ standing followed by sudden giipmg epigastiic colic lomiting 
of blood, often a palpable tumoiii m the left hvpochonchiae legion with 
absence of iigidity, distention, and acute tcndeiness suggest the diagnosis 

6 The tieatment of the condition is immediate ojiciation 

7 A leliablc jneventive tieatment has not been suggested 
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CHRONIC MASTITIS 

By GEOFFREY KEYNES, London 

(Be>ng the Ihmtenan Lecture delivered at the Roija^ College of Surgeons of Englund 

on jSIay 9, 19'^ 3 ) 

THE PATHOLOGICAL PROBLEM PRESENTED BY MASTITIS 

The pathological pioblem uiideilying the clinical condition known as chionic 
mastitis IS one that is eiei piesent to those engaged m the jiiactice ot siugeiy 
jet the cuiient ideas conceining it aie nsuallv lagiie and often, I believe, 
eiioneous It is known to be an exceedinglj'- common condition though only 
those patients piesent themselves foi tieatment vlio suffei fiom the extieniei 
degiees of it, so that it is ceitamty even eommonei than oidinaiy chmeal 
expeiience vould suggest Manj^ women thiough long habituation come to 
legaid a ceitain degiee ot ])am m then bieasts as a noimal state of affans, 
and consequentlj'" neiei seek adiice conceining it To those vho do come 
to the suigeon the tieatment that is meted out is often unsatisfactoi}’’ foi the 
local application of a belladonna plastei and adiice as to veaiing a supjioit, 
can onty be legaided as palliatives of doubtful lalue 

The condition is most often seen m vomen neaimg the menopause that 
IS to say, between the ages of 40 and 50 veais The patient complains of an 
aching 01 diagging sensation in one oi both bieasts Sometimes she vill state 
that theie aie piicking pains at diffeient points m the bieast, and neaily alnays 
tlieie IS an mciease in the symptoms at the menstiual peiiods Sometimes 
she lull state that theie is an mteimittent dischaige of fluid fiom the nipple, 
but iisuall}'' this is not noticed 

On palpation the bieast is found to be tendei especiallj’- at ceitain jioints, 
and if the patient be stout this is often all that can be made out It the 
patient be thin the bieast substance is found to have a chaiacteiistic lopj^ 
feeling, and the gland maj'^ be diffusety enlaiged Usuallj no definite tumoui 
can be felt but the bieast substance is found to be studded vith small laised 
points and some ot these knobs may be the centies of tendei spots Often 
the axillaiy lymph glands aie also found to be somevhat enlaiged and tendei 
though they lemain soft in consistencj-, unlike the lymph glands associated 
Mith caicinoma 

The pain, tendei ness and glandulai enlaigement all suggest that the 
bieast IS the seat of an mflammatoij'^ lesion and this inteipietation is implied 
b\ the name that is given to it Suigical teaching is hovecei, commonly 
somevhat leticent vith legaid to the fuithei details of the condition and to 
Its etiology The inquiiing student is guen to undeistand that theie aie 
tliiee tj'pes ot mastitis (1) Cluomc mtosMial oi hhiilcn (2) Chtonic lohm , 
and (3) Chomc pmenchymatous mastitis and knmung that most inflamma- 
tions aie due to the action of pjogemc bacteiia he assumes that some ‘sub- 
acute’ infection is hcie lesponsible He has piobablv also seen cases of 
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abscess in the hi east iollowing lactation, and knoMS that then thcic is a dcrinite 
infection, usually yitli the S 'pijogenes cnaiii^ The ti\o eonclitions thus 
become connected in his nnncl and he pci haps imagines that the clnoinc 
condition is sometimes an afteimath ol the acute lie is thus confnmcd in 
the bacteiial mteipictation ol chionic mastitis, though he finds latei that 
this knowledge gnes him hut little help in ti eating the disease 

Afteiiiaids as ehmeal cxpeiience icdimiilitcs, the loinici student uliose 
mental p’oecsscs mc aie examining notices that thcic is in laet no connection 
betMecn chionie and acute mastitis The siippuiatne lesion is almost 
lestiicted to the peiiod ol lactation, whcieas the clnoinc condition occuis at 
all ages and is pci haps commonest in women who ha\c ne\ ci home chilchen 
Ceitamly an acute mastitis cannot he shown to he a picdisposing cause of 
clnoinc mastitis Clinical ohsenation still iffoids no help in distinguishing 
between the intcistitial and ]iuenchvmatous \aiictics noi aic any of the 
oidinaiy clinical signs ol hactciial inicction to he found The condition is 
not one which is dangcioiis to life and usually docs not amount to moie thin 
discomloit m the siiffciei A woman who comjilains that hci life is made 
nnseiable by it is apt to he classed as ncuiasthcnu, and palhatuc ticatment 
IS gn cn to the otlicis 

But if clnoinc mastitis he not haiteiial m oiigin what is it ’ If it is an 
insidious change taking place independent^ of any acute iniection m the 
bieast when and whcie aie its ohscuie beginnings ^ If the teims ‘mteistitial’ 
and paicneliMnatous’ indicate meiely academic suhdiMsions of one condition 
what then aie the exact changes to be seen unclei the nncioscope and what 
IS then lelatne impoitance * Is clnoinc mastitis leally a clinical entity at all 
and if not, what is its iclation to othei diseased conditions of the bieast 
I astly, if a tiue undeist mchng of the condition is not of gieat mtimsic impoit- 
ance may it peihaps ha\e some beaiing on the yastly nnpoitant question of 
the cause and piecention of caiieei of the bieast ^ These ne the pathological 
pioblems that piesent themsehes 


THE PLAN OF THE PRESENT INVESTIGATION 

The 11 s cstigation of clnoinc mastitis winch I ha\e leccntly attempted 
was undei taken at the suggestion of Piofessoi G E Cask, and was earned 
out m the laboi atones attached to the Suigical Piofessoiial Unit at St 
Baitholomew'’s Hospital It was pioposcd that a mammaiy gland should 
be lemoced fiom eceiy female patient that came into the post-moitem looin 
at the hospital duiing a giyen peiiod and that it should be submitted to a 
caieful macioscopic and micioscopic examination It was hoped that some 
mfoimation would thus be obtained conceiinng the enly stages ol patho- 
logical changes in the bieast and as to the aceiage age at wdnch they become 

appal ent It was felt too that the im estigation w^ould also help to establish, 

at any late m oui own minds, a cleai idea of the detailed histology ol the con- 
dition The material obtained fiom this souice has piovided the bulk oi the 
lesults which aie lecoided heic 

At the same time I ha^e tiied to investigate tlnee othei senes of sjieci- 
mens fiistly, some male mammaiy glands collected at landom in the 
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post-moitem loom secondly mateiial lernm ed fiom female jiatients opeiated 
upon foi the giossei degiees of clinical chionic mastitis , thiidly raammaiv 
glands lemoied foi caicmoma 

Cleaily the post-moitem loom mateiial uould affoid no cultuial mfoima- 
tion as to the bacteiial oiigm of the disease, but uould be eiitiiely histological 
in its beaimgs On the othei hand, the mateiial obtained at opeiation -uould 
affoi d histological e\ idence of the latei stages of the disease and could be 
tested bacteiiologically 

The pathological mateiial thus obtained has been liaidened m 10 pei 
cent foimalni Each bieast has then been cut into seiial slices caiefully 
examined uitli the naked eye and poitions haie been selected foi micioscopic 
examination I am awaie that at the piesent time it is consideied in some 
quaiteis that the only satisfactoiy nay of examining a bieast is by means of 
the laige-scale oi ‘ uindow-pane ’ sections ol the uhole gland and the method 
I haie used has been somewhat contemptuouslv designated ‘the cheese- 
tasting method’ I agiee that laigc-scale sections uould be the ideal, but 
the technical difficult j>' of making laigc numbeis of these piepaiations has 
deteiied me, and the expense of the appaiatus that is needed has inoied 
piohibitive I uould also submit that sections of a lelatnely small size gne 
moie accuiate histological detail than the best of sections made on the moie 
giandiose plan, but I stand open to collection on this point 

Lastly I have had undei obseivation as out-patients a ceitam nunibei 
of women in uliom cliionic mastitis liad been diagnosed but not of a degiee 
lequiiing operation 

THE HISTOLOGICAL STRUCTURE OF THE NORMAL BREAST 

At the outset of any investigation of tins kind it is obi louslv necessaiy to 
haie a cleai conception of the histological stiuctiue of the noimal oigan but 
in the case of the mammaiy gland tins is not so simple a mattei as might be 
supposed Changes, piesumably pathological, pioied to be so common that 
an absolutely noimal adult oigan was difficult to find Also the gland is sub- 
jected to so many i lolent physiological changes that a gieat many diffeient 
aspects aie legaided as noimal An attempt, houeiei will be made biiefly 
to desciibe the noimal uith legaid to the life-lnstoiv of the mdnidual 

The mammaiy gland, developed eaily in foetal life fiom modified sweat 
glands, is at birth much the same in eithei sex Of tiue glandulai tissue 
theie IS little oi none, the oigan consisting of simple ducts, betueen twelve 
and twenty m numbei, conveiging to the nipple These ducts aie suiiounded 
by a matiix of fibious connective tissue, wdiich foims foi the bieast through- 
out its caicei a stable suppoitmg fiamewoik In this condition illustiated 
m Fig 62 ,“= it remains thiough most of the 5’^eais of childhood As piibeiti 
makes itself felt, the breast is awakened to gieatei actnity The ducts begin 
to thiow’^ out lateral blanches which in tuin subdivide again and again and in 
tins way a lacemose gland is ioimed possessing an enoimous number of small 


All the illustntions in this irticle ha\e been prepared from drawings made b\ 
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composition ot the secietion than in then moiphology Even iii the inniiatuie 
hi east, vhich contains only the laigc collecting ducts, these ducts aie filled 
vith a fluid secietion 

I nish to dian attention to the 
lelation of an> gioup of acini in a noimal 
adult hi east to the suiiounding connective 
tissue It IS cMdent that each gioup is 
suiiounded by a laiefied foini of connec- 
tn e tissue almost myxomatous in ajipcai- 
ance {Fig 63), which is leady, as it wcie 
to leceive the enoimous gionth of gland 
which takes place befoie full functioning 
dctn ity supeii enes Tins begins to be 
appaient even in the eaih months of 
piegnanc}’- The teimmal acini multiplj'^ 
lapidly Then lining epithelium snclIs 
and almost obliteiates the lumen Fat 
globules begin to appeal m the mnei 
paits of the cells, sometimes eieii m the 
cells of the mam ducts At this stage 
the masses ol glandulai tissue dominate 
the pietiue {Fig 61), and can be seen m 
sections with the naked eye I^hen lac- 
tation beffiiis the niiiei half of the lining 
cells bleaks down and is dischaiged into the lumen of the acini , the secietion 
so foimed is foiced by the piessuie fiom behind of moie secietion into the 
smallei ducts, and so to the mam ducts and then exits in the nipple 



I IG (i4 — Part ot a group of acmi undergoing normal h pei tropin of pregnanci “ihorll} 
liefoio the commencement of lactation ( / 00 ) 

So lai nothing has been said o{ the modifications m shape which aie seen 
m a duct as it passes fiom the smfact of the nipple to the mteiioi of the bieast 
These changes appeal to me to be of great, though impeilectly appreciated 
iinpoitance m the patholoffi of tlie diseises o' the bieast I wish to diaw 
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filled by a laminated plug of keiatinized epithelium I have examined a 
veiy laige mimbei of nipples, both by making longitudmal sections and by 
seiial tiansveise sections In the longitudmal section [Fig 65) the plug can 
be seen to foim a cone-shaped cast of the mouth of the duct In a tiansveise 
section {Fig 66) the laminated plug is well seen, and it must be lemembeied 



Fic 07 — Near tlie surface shoeing laminated ping 
ind sebaceous secietion 



Fic 09 — Phe naiioiiest pait 
of the duct at the ape's, of the 
funnel The linii g cells are of 
transitional t 3 pe 



Fig 70 — Jiisthej’'cndjF’ p 09 
The lumen still a ery narroav 
The lining cells aie definiteh 
coluninar 


T 



Pic ns — Further fiorii the surface The lumen is 
111 icli smaller The epithelial plug is still present 



Fig 71 — Immediatelj beiond 
Fie 70 The duct has opened 
out into the ampulla, nitli iride 
lumen and irregular outline 


Figs 58-02 — ^Tii\nsm:rse SI■CTlo^s sraiai, (frozen in cfutin), or the 
Mouth or a Duct ( x 100 ) 


that tins is diavn fiom a puaffin section m vlucli the plug is somevhat 
slnunk Theie aic laige sebaceous glands opening into the mouths ol ducts 
close to the sinface and the secietion of these has of couise been dissoh cd 
out In the abo^ e senes of diavings (Figs 67 to 71) made fiom fio/en 
sections stained vith h‘emalox\lin and Soudan III both laminated epitlielnim 
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and sebaceous secietion aic ncll shonn As soon as the naiiow neck of the 
funnel has been passed, the plug disappeais and the duct opens out again, as 
has aheady been said 

The moutli of tlic duct in a laetating bicast foims a staking contiast to 
this {Fig 72) The naiiow neck is now widely ojicn, and the cpitheli il plug, 
except foi a feu laieis at the peiipliciy, lias disappeaied A t’ansvcisc 

section taken tluougli the naiiouest 



Flo 72 — Section of tlio nipplo of a 
laetating breast shonirig tho niontli 
of tlio duct opened tip and the opt 
tlielial plug dislodged 


pait shous instead the seeietion 
containing globules of fat Iving in 
a hiincii ol eonsideialilc si/c {F’>g 
73) 



Fio 73 — ^Transterse section (frozen 
m gelatin) tliiough tho nnrionest pnit 
of tho duct m a laetating breast Ihc 
lumen has opened out and is filled « itli 
seeietion (/(tcmntoii/hn and Soudan HI) 
(y }05) 


Sections of the nip])le also siiou the laige amount of unstnped muscle 
tissue disposed lathei nregularh in small bundles winch tins structure con- 
tains The eontiaction of this muscle is piesumably largely lesponsible foi 
the naiiou neck of the funnel In any ease it is cleai that no secietion piesent 
m the ampullre of a non-laetatmg bieast is noimallv allowed to escape The 
duct theiefoie becomes additionalh sealed by a fiim epithelial plug This 
may be accentuated by the ictiaction oi defoimity of the nipples which is 
often found to be associated uith chionie mastitis, and is by no means to be 
legaided as a sign diagnostic of caicuioma 


THE NORMAL PHYSIOLOGY OF THE BREAST 

It ma\ seem at fiist someuhat supeifluous to devote a special section of 
a papei on tiie pathology of an organ to a consideiaiion of its noimal phj’^sio- 
logc , liut m the case of the bieast I beliece the lattei to be to a laige extent 
the kejf to its patholog 3 ' 

I bar e so far spoken of tlie bieast as a gland eithei inactive oi functioning 
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—that IS, laetating , but I nou uish to put foiwaid the view that the bieast 
IS a gland which tluoughout life is exhibiting some secietoiv actn'itj’’, the 
diheienee between a laetating and a non-lactatmg bieast being one paitly 
of degiee and paitlj'^ of the chemical constitution of the secietion 

The physiological histoiy of the mammaiy gland begins at biith It is 
well known that babies at biith often ha\e a sw'elhng of one oi both bi easts, 
and that sometimes a milkv fluid may be expiessed fiom the nipple This 
may lead in some cases to a pyogenic infcetion ol the bieast possibly w'lth 
some abscess foimation , but theie is little doubt that piimaiily theie is an 
aboitne attempt to fulfil its ultimate function of lactation This may be 
called chincally an ‘infancy mastitis’, and is piesumabty to be explained b}'^ 
the fact that both foetal and mateinal bi easts aie subjected to the same 
hoimomc stimulus I have no knowledge of the histological appeaiance in 
such a case, but I do know that in many of the sections of bi easts of jmung 
childien that I have seen the ducts aie considei abl}'^ distended wnth secietion, 
which may be taken as cMdence that the cells of the immatuie gland have 
some functional actnity 

The clinical condition of mastitis is not how'evci, often seen m childien 
betw’een infancy and the age of 11 oi 12, but fiom this time onw-aids the 
physiology of tlie bieast is ceiy mtimatelj'^ connected with that of the sexual 
glands Aftei the age of 11 m giils and 13 in boys the condition of ‘pubeitj’- 
mastitis’ IS veiy commonly seen Theie is a painful swelling of one oi both 
bi easts, which though not acute may^ peisist in boj'^s for two oi tliiee j'^eais 
and then disappeai In gills it passes into the phase of noimal hjqieitiophy 
w Inch attends the attainment of sexual matin ity Ei en in boys one oi both 
bieasts ma}’’ undeigo a similai hypeitiophj’' at a consideiably eailiei age, 
pioducmg the condition known as ‘ gj necomastia ’ Occasionallj such bieasts 
have been lemoved, and histologicalty the appeaiance of the oigan has been 
found to agiee closely wnth that seen m the immatuie female bieast, the ducts 
being w'ell developed and distended with a cleai secietion, though m tw'o 
cases lecently lecoidedi sections show'ed also tliat seieial of the changes 
chaiacteiistic of chiomc mastitis w'eie piesent 

In gills, with the aiinal of sexual matuiity the mammaiy glands entei 
upon a phase of peimanent semi-activity, and aie subjected to a constantlv 
lecumng phj’^siological stimulation which is lejieated m vaijung degiees at 
fiequent mteivals foi a peiiod of at least thiitj’'-six veais At ccei}’’ menstiual 
pciiod the glands aie acted upon by hoimones fiom the sexual glands, which 
awaken some soit of aetmty m the ejiithehal eells In many women this 
may pass unnoticed jMany others aie jiamfully conscious of the piocess 
and may be led to consult a doctoi about it, who will peihajis make a diagnosis 
of ‘chioiuc mastitis’ The condition should jieihajis lathei be called at fiist 
‘menstiual mastitis’, though as time goes on tlie pip siologieal state becomes 
nioie and nioic diflicult to distinguish fiom the pathological Ajiait fiom 
this it is possible that piolonged sexual excitement mav stimulate the bieast 
to such a degice that an actual secietion of niilkj fluid fiom the nijiple is 
obtained - This is the cxtieme example of the action of oiaiian hoimones 
In the eicnt of piegmnci becoming established the menstiual cycle is 
foi the time being abolished, and a diffeiciit loim of hoimomc stimulation is 
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substituted In lesjionse to this the cells entei upon then full functional 
activity and a peiiod of enoimous hypeitiophy, culminating in lactation 
follows Lactation is succeeded by a pioccss of shiinkagc, duiing which the 
cells of the hypei plastic gland laigely disappeai and aic absoibed — unless 
fiiithei piegiiancies follov in quick succession, in vhicli case the gland may 
be almost continuously active foi sctcial yeais 

At about the age of IS the possibility of fuithci picgnancies comes to an 
end but the phase of the chmactciic may subject the mammaij' glands to a 
seiics of iiiegulai hoimonic stimuli uhith only cease with the final establish- 
ment of the menopause Then and then only, aie these glands allowed to 
lest, and I beliece that m stiict noimahty an almost complete atiophy of 
glandiilai tissue giadually takes place Fust the acim disappeai, then the 
small ducts and finally only the laigest collecting ducts lemaiii E\en in 
these the cells aic small, and the lumen gicatly slmmken {Fig 74 ) The 

connective - tissue fiamewoik may also 
become i educed in bulk, though the 
external appeal ance of the bicast would 
often belie this owing to its becoming 
mfiltiatcd with fat 

Aftci the menopause thciefoic and 
m old age theie is no tiuc physiology 
of the bieast to lecord but too often a 
physiological piocess has become meiged 
in a pathological condition, which piob- 
ably has had its oiigin maiij'’ yeais befoie 
A physiological stimulus may amount to 
a jiathological insult if only it is lepeated 
often enough 

It may be asked w hy I ha\ e ehosen 
to dwell m such detail upon a senes of 
phj siological commonplaces Jly object 
has been to emphasiye the fact that the 
epithelial cells of the bieast aie pioduc- 
ing some soit of secietion almost continuously foi man}' yeais I hace 
alieady demonstiated that, excejit dm mg lactation, the mouths of the ducts 
aie not noimally patent and that no secietion can escape The physiology 
of the bieast entails, theiefoie, not meiely secietoiy, but also continuous 
absoiptne actnity I shall letmn latei to the beaimg of this upon the 
patliology of chionic mastitis 

THE HISTOLOGICAL EVIDENCE OF MASTITIS 

I now' turn to a desciiption of the histological changes which I believe to 
be indicative of the piesence of chionic mastitis I can but desciibe each 
one in tuin it must be undei stood, howe^el, that all may be seen at once 
111 one small aica though as a lule then lelative distiibution in the bieast is 
veiy eiiatic 

If, as the name of the disease implies, it is an mflammatoiy condition, 
then it would be expected that one of the caidmal signs of inflammation, 



Tic 7+— -Xormal atiopln nflcr tlio 
inonopn\i‘'e The ormi me \eiv sluunl eii 
and their hiinen is almost obliterated 
(V GO ) 
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mfiltiation of the connective tissues nith leucocytes, would invaiidbly be 
present Actually, the piesencc of lound cells is not an invaiiable sign, oi 
at anj' late, all paits ot 
the diseased bieast aie not 


equalty affected In the eai- 
hest stages the mfiltiation is 
most commonly seen m the 
loose connective tissue im- 
mediately suiioundmg the 
groups of acmi, but the cells 
aie iisualty not at all densety 
packed The piesence of a 
fen appears indeed, to be 
noimal m the adult bieast 



{Fig 63), and then numbei 
is ahiays much mci eased in 
the lactating gland In the 
latei stages of mastitis the 
round cells tend to be coii- 


Fig 76 —acute stagnation mastitis in a breast already 
the seat of chronic mastitis Inspissated milk can be seen 
apparentlj infiltrating the tissues in the centre and all the 
ducts and acini arc distended Mith secretion 1 he nipple 
IS retracted 


ceiitiated atpaiticulai points 


in close relation to dilated acini oi along the couise of ducts but often it is 


not at all cleai why groups of cells are present at one point and entuely 



absent in othei places that aie, to 
the eye equally, oi even moie 
affected b}^ the disease 

It IS lion ever, CMdeiit that the 
lound-celled leaction is moie intense 
when the lumen of the acini oi ducts 
that they suiiound is filled with a 
(hud iich in dismtegiatiiig cells oi 
fat-contaimng secietion The meie 
piesence ol epithelial changes cei- 
tanily does not on the nhole tend to 
deteinime a conceiitiatiou of lewo- 
cytes It IS the piesence of dead 
cells 01 inspissated seciction ninth 
attracts them most strongly The 
micioscopic appeal ances suggesting 
inflammation aie theiefoie mduectl}^ 
pioduced by inteifeience nitli the 
escape ol the piodutts of epithelial 
actiMtv fiom ducts and acim The 


1 IG TO — \cuto btagintion iiiiistitis, from 
the same specimen as Vtg 75 Bound celled 
infiltration fibrosis, and destruction of the 
epithehal hmng (x 25) 


most evtieme condition of leiicoejtic 
mfiltiation that I hate found ttas m 
the bieast ot a ttonian ttho became 


piegnant attci hating det eloped an 
adtanced thionic mastitis The bieast {Fig 75) attempted to lactate Init 
the sceietion ttas unable to escape iioinially and leabsoiption of the milk 
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^^as only effected ^^lth an intense inflamniatoi y icaction lesnlted m 

tlic dcstiuction of the cjjithclial lining of many of the ducts nith some 

siniounding fiinosis The jieciihai 
nppeaianec piodneed is shonn m 
2'hg 76 A less acute effect IS seen 
in Fig 77 In this case tlie patient, 
Mho Mas suffciing fiom ehionio 
mastitis, became ]ncgnant but 
noimal lactation hypeitiopln did 
not take plate the icsiilt being the 
appeal ante shoMii m the section 
A similai condition, Mhich maj'' be 
called a ‘stagnation mastitis’, is 
seen chnieall)’' m a Moman nho 
has foi some leason been compelled 
to cease suckling Jici child soon 
aftei its bath Reabsoiption of 
secietion is then attended b}'' acute 
pain and mnammation Mhich mac 
initiate a chionic mastitis and gne 
use to consideiable suffeiing m a 
subsequent piegnancy 
It IS impoitant to note Mhat type of cell is most commonly found, and it 
IS deal that the lymphocyte ncaily alnays piedominates In the extieme 
case mentioned theie cveie 
also a good many poI> - 
moi phonudeai cells and m 
aiiothei {Fig 95) theie Meic 
laige numbeis of eosinophil 
cells, pioducmg a leiy un- 
usual appeaiance (Fig 78) 

It IS also possible by 
suitable staining to demon- 
stiate m most cases a 
spi inkling of the so-called 
plasma cells outside the 
ducts and among the acini 
These tend to be moie 
numeious uhen the leuco- 
cytic infiltiation is most 
maiked, but it M'ould be 
Miong to attach too much 
significance to then pies- 
ence Thc}^ aic piobably 
the noimal pieciusois of fibi oblasts, and aie concerned only m the pioduction 
of the fibiosis next to be described 

The piesence of fibiosis is anothei change seen m the mteistitial tissues 
Mhich IS iei 3 capiicious in its distiibution The woid has, I suspect, been 



Fk 78 — bectioii fiom tlio hieas6 shoiwi in Fig 95 
Ifc IS mfiltrafced oojs/nopliil cells (x 300) 



Vi( 77 — Attempted lactation m tho presence 
of \n advanced chronic Tho ncmi have 

not do\ eloped noi mall^ There is round celled 
mhltiation fibro'=as and aomo epithchal prohfera 
tion Fiom a patient age 43 who died unmedmteH 
after the birth of hti fiibfc child ( x bO ) 
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used ^eiy loosely by some wiiteis on the subject and sometimes the noimal 
fibious stioma has been mistaken foi a pathological fibiosis ouing to the alteia- 
tions m the lelatue amounts of fibious and glandulai tissue In the bieasts 
of some uomen who ha\e passed the menopause, glandulai tissue has laigely 
disappeaied and only the laigei 
ducts uith a feiv gioups of 
shi unken acini lemam These 
appeal as oases in a deseit of 
dense connective tissue but 
theie has not necessaiily been 
any fibiosis in the sense of 
leplacement of glandulai by 
fibious tissue, oi eien any ovei- 
gioutli tlieieof (Fig 74) When 
this does occui the histological 
appeaiaiice is chaiacteiistic 

Often the fiist eiideiice of 



tiiie fibiosis IS seen as an in- 
Cl ease in the density of the layei 


Fig 79 — Fibiosis, earU stige Increi'e of fibrous 
connective tissue inimediateJj outside the aemi and 
ducts ( X 210 ) 


of fibious cells immediatelj'^ out- 


side the ducts 01 acini In sections stained with eosin this is seen as a 


conspicuous led iim lound these stiuctiues, consisting of seveial layeis of 
connectn e-tissue cells It is well shown in Fig 79 

In anothei foim of fibiosis the aiea of loose and tianspaient connective 
tissue lound the gioups of acmi tends to become conti acted oi to disappeai 

altogethei The eosin staining 
then extends evenly right up to 
the acini (Fig 80) In a later 
stage the epithelial cells may dis- 
appeai and be replaced entiiely by 
fibious tissue aiianged as a gioup 
of small uhoils, each uhoil pie- 
sumably repiesenting an acinus 
This appeaiaiice tends to lesemble 
the aiiaiigenient of fibious tissue 
seen in a fibio-adenoma intia- 
canahculaie, and that, aftei all. 

Fig so — F ibrosis, l^te^ stage ileplocement of loose piobably the late Stage of ail 
counectue tissue -with denser tissue (>100) Ollgllially glandulai tuniOUl in 



vliich the fibious tissue has lie- 


conie piedoniinant at the expense of the epithelial cells 

Occasionally it mav happen that theie is an actual liypeitiopliv of fibious 
tissue thioughout the bieast, and I ha\e a specimen which consists chiefly of 
a laige fibious mass almost lesemblmg a fibio-adenoma of unusual si?e (Fig 
SI) The otliei bieast was the seat of a leiy adianced tj^pe of cliiomc 
mastitis with cjsts and both weie lemoied at opciation This niassne 
fibiosis IS howeiei an unusual tonditioii Fimicj indeed says of it that it 
is ceitainlv extiemelv laic ^ 
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Dilatation of ducts and atini is a change that almost ah\a^s accompanies 
chioiuc mastitis but it is diflieiilt to judge at uhat point the pioccss is to be 
legal ded as pathological Foi it is quite noimal to find a dilatation of the 
luge collecting ducts and amjmllac uhich can be seen uith the naked e\e uhen 



Tig si — jrnss\e fibio'is of the brensf 

the bieast is sliced and this is onlv to be expected in a secicting gland vhicli 
has no outlet except uhen lactating (Ftg 82) As the seciction accumulates 
this distention mav be communicated to the smallei ducts and finalh to the 
acini uhich noimalh hate onh a \ei\ small lumen , but cleailv theie is no 
ciiteiion indicating definitely the point at yhich the piocess becomes patho- 
logical I ha\e theiefoie not been 
able to use an\ paiticulai stan- 
daid Each section has been 
judged on its incuts The foi illa- 
tion of small cysts yhich can be 
felt Mith the fingeis is chaiactei- 
istic of chionic mastitis but this 
IS onh a moie adcanced stage ot 
a change uhicli can at fiist only 
be appieciated undei the inicio- 
scope The piesence of laige c\ sts 

Fig 82 — Korimi biea'it somewhat atrophied lined by flattened ejiitlielium aiid 
showing dilated collecting ducts filled uith a cleai gieeiiish fluid a 

till bid mllk^ fluid, oi a chees^ 
mass is also chaiacteiistic of a still latei stage of mastitis These adxanced 
changes aie piesumably associated uilh obstiuction to a duct by fibiosis 
cellitlai piolifeiation oi piessuie but I ha\e not been able to demoiistiate 
this m 1 elation to an% paiticulai cyst 

The epithelial 'changes in chionic mastitis aie moie definite and inoie 
easih' identified than those desciibed so fai The changes appeal to me to 
be of tno diffeient t^pes In one the change is piiinaiily an enlaigement 
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oi S^^elllng ot the cells Avithout acij’' much actne piohfeiation , m the 
othei the cells do not always uiideigo any alteiation in size, but simply pio- 
hfeiate in laiying degiees 
toimmg either the ‘ lacifoim 
piohteiation’ so named by 
Sii Lenthal Cheatle oi 
‘ massive pi ohfei atioii ’ solid 
hiiiips 01 colnnins of cells 
filling and distending the 
spaces oiiginally occupied 
hi the acini oi ducts m 
which the process arises 
The first change may be 
paith" degeiieiatn e but it is 
not connected with the so- 
called ‘ nil olution changes ’ 
seen 111 the bi easts of women 
who hare passed the meno- 
pause foi I hare tound it at all ages fioiii 16 upwmids Noi do the cells 
show any fattj changes m then cytoplasm wdien tested with the special fat 
stanis It seems on the othei hand to be associated with some foiiii of 

nutation, and nia\ occui 
m patches Tins is w'cll 
seen m Ftg 83 wheie an 
cail}^ stage is illustrated m 
a longitudinal section of a 
duct In ceitam places 
the 1101 mal low' columnai 
cells have enlarged and 
become iiioie than double 
then usual height The 
lumen of tlie duct is at the 
same time somewhat dis- 
tended, and outside the 
duct in relation to the 
altered cells is some degree 
of mfiltiation with lound 
cells Fuithei stages of 
the same change aie seen 
m Figs 81 and 85 In 
these sections, lepieseiited 
on a small and a laige 

Fic 84- — Swelling of epithelial cells m some of a group of Scale tllC change IS clcailv 

ncim and duct^ distention of others (ylOO) ISSOCiated With clucts Oi 

acim which were ah each 
distended, some showing the piescnce of secictioii (Fig 85 ) This is iieaih 
alwais found to be the case In one duct (Fig Si) the cells aie tending to 
disintegiate and it is possible that these changes mav in some cases picccclc 




Fig 83 — Longitudiml section of i duct Sw ellmg of 
epithelial cells in patches, with lOund celled infiltration 
outside ( / 100 1 
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In most instances the change seems to spiead and involve the glandnlai 
tissue of neighbommg gioups, until the appeaxance seen m Fig 86 is pio- 
duced 01 it may hecome even moie stxikmg than this It is to be noticed 


in these thiee figures that tlieie is no 
sign ol a lound-celled infiltiation , but, 
as has aheady been pointed out, this 
change is veiy capiicious, and its 
absence can occasion no suipiise The 
appeal ance of piohfeiation is m these 
sections piobably due in most cases 
to oblique cutting of the niegulaily 
swollen cells but thcie does occasion- 
ally seem to be a tine piohfeiation 
associated with it The appearance in 
these sections is to be contiasted vith 
that 111 Fig 87, which piobably lepie- 
sents a tiue senile change, and was 
found in the bieast of a woman of 70 
The cells aie heie coalescing, and the 
nuclei have become veiy niegulai in 
sue 

The second type of cellulai change 
IS, as I have said, pnmanly a pio- 
hfeiative change and cleaily indicates 
An eaily stage ot this is lepiesented in 



Fig 87 — Section from a senile breast, 
most of which showed atrophj only The 
cells are enlaiged and are coalescing 
The nuclei are \ery irregular in size and 
position 

a much gieatei activity in the cells. 

Fig 88 Most of the ducts and acini 



Pio SS — Irregular proUferaUon of epithelial cclU with patche^i of round celled infiltration 
Some normal acmi reinam (x 74) 


in neighhovumg gionps haic been obhtciatcd bv the piohfeiation of then 
colls and m tins instance the change is atconipamed hi a vcll-maikcd dcgicc 
of lonnd-celled infiltiation m the ncichboinhood A single duct is seen on a 
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aie the chief histological evidences of its piesence In the latei stages all 
these changes become accentuated and aie associated with one oi both of 
the foims of epithelial change Sometimes the leucocjdic activity appeals not 
to be accentuated at this stage, but may, on 



Fio 91 — Fiist stage of the formntion of papillomatn m Fig 92 — Further stage in, the formation 
a duet The epithelial cells are swollen (x74) of a papilloma {x H) 


‘ indon -pane sections’ nould piobably leveal tlieii piesence in ceitain places, 
but of tins I cannot be sine In the stage at vlnch opeiation is peifoimed, 
the slight dilatation has 
usually culminated in the 
foimation of iaige cysts 
but at this point the 
condition is gn en a num- 
bei of diffeient names 
indicating supposedly dis- 
tinct diseases This mil 
be lefeiied to again The 
lacifoim 01 niassue pio- 
hfciation abundanth in- 
dicates that a piofoundh 
ihnoi mal actn iti has b\ 
some means been induced 
ill the epithelial cells and 
this inav be of the gieitcst impoitance m consideniig the question of malig- 
nancy This also mil lie discussed latci 



Fu 9$ — Fnlh formed papillomn hmg m a smooth -ttnlkd 
c\-,t a he stalk IS not seen m this Mction { S ) 
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THE AGE AND SEX INCIDENCE OF PATHOLOGICAL CHANGES IN THE BREAST 

One object of this in% estigation was to asceitain if possible at about what 
age the changes of chionie mastitis liist became appaient It is difficult, 
houevei, to obtain acciiiate facts fiom statistics based on the i datively small 
numbeis to which I vas necessaiily limited The post-moitem loom mateiial 
piovided 116 specimens, of -0111011 57 ueie noimal and 59 showed iiinammatoiv 
lesions It Mould cleailv be quite misleading to e-s.pi ess the incidence of 
ehionic mastitis as a peicentage of the whole, since oldei patients ivould 
inesitably piepondeiate m mateiiai gatheied fiom tins souicc I have theie- 
foie attempted to eliminate this, though only paitially by taking the age of 
each case and showing in the accompanying diagiam {Fig 94) the peicentage, 
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m eveiy decade of individuals show'ing positive signs of chionic mastitis It 
will be seen that the lesions hist become appaient in the second decade, 
and use to a maximum in women aged 40 to 50 It is of coiiise possible that 
the figuie of 18 pei cent in the second decade would be lovvei if I had moie 
mateiial on which to base it Also I feel quite suie that the extieme iiiegn- 
laiities seen in the giajih after the age of 60 aie quite misleading, the numbei 
of cases bevmnd this age that vveie investigated being veij'^ small I have 
theiefoie shown this pait only in dotted lines It is evudent fiom this diagiam 
that ehionic mastitis is not a disease of the chmacteiic only, as has sometimes 
been supposed It may havm had its beginnings tluity yeais befoie this, 
though it IS most apt to become clinically obvnous at the latei age 

The post-moitem loom mateiial also giv'cs some indication ot the influence 
of lactation upon the incidence of ehionic mastitis Details of family histoij^ 
had not been lecoided in all cases but the figuies as fai as they could be 
ascei tamed vveie as follows — 

POST-MORTFM ROOVI MaTERIAI 

Avenge nge of all positive cases, unmarried or childless 41 vears 
» , „ parous women 51 „ 
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A similai impiession is obtained fiom the senes of cases which have 
developed manifestations of mastitis neeessitatmg opeiation The 3 mungest 
unmaiued patient in this senes ivas 24 The youngest manied patient was 
46 The aveiage ages weie as follows — 

Operation Material 

Average ige of unmarried patients 37 jears 

„ „ married patients 46 „ 

„ „ all patients 43 „ 

It seems to be cleai that ehiomc mastitis tends to appeal some ten tjems 
eailiei in single vomen than m those vho hate borne childien 

I have so fai lefened only to the incidence of chiomc mastitis in the 
female sex It is veil known, howevei, that males may siiffei fiom all the 
same affections of the mammaiy glands as females though veiy much less 
commonly The eail^'^ physiological types of mllammation in the hi east, 
namely infancj’’ and pubeitv mastitis occui almost as often m bo}’'s as in 
gills Afteiwaids the bieast m the male bee omes quiescent I need not heie 
considei the condition known as ‘gynecomastia’, m which a bo 5 % even befoie 
the peiiod of pubeity, develops a mammaiy appendage of the female tvpe 
In some cases this is moie apparent than leal, the hypeitiophy being due 
chiefly to a local excess of fat In others there is an actual development of 
mimatiue glandular tissue lesembling that of a gal This, although abnoimal, 
maj'- be purely phvsiological and have no connection with mastitis In latei 
life, hovevei men may deielop m then bieasls all the same conditions as aie 
seen m vomen Oidinaiy chiomc mastitis is not a eiy laie m old men Some- 
times cysts, papillomata, and so forth are dei eloped, and ma)’’ necessitate 
operation A definite percentage of cases of caicmoma of the bieast is found 
111 men Jlaiij^ studies of the diseased conditions found in the male bieast 
have been pubhshed,4 but these do not leieal any condition diffeient fiom 
those fovmd in vomen I thought it voith vhile, theiefoie, to examine a 
senes of male breasts fiom the post-moitem loom, in order to find out hou 
often the changes of chiomc mastitis veie to be found I have examined 37 
specimens and found some changes m 4 of them In two cases theie vas 
localwcd epithelial piohfeiation only In one theie vas fibiosis taking place m 
the vail of a dilated duct In one fiom a man of 38 the pictuie vas that of 
a well-developed chiomc mastitis Some of the ducts weie enoimously dilated 
ind the secietion contained laige numbeis of cells In some places theie was 
swelling and desquamation of the epithelial cells and theie weie numeious 
patches of lound-celled infiltntion The aieiage age of the foiii patients 
was 54 

It was noticeable that almost c\ei\ specimen showed that the ducts had 
a wide lumen and coiitauied scciction so that the conditions lerv tloselv 
Kscmble those found m women It must be icmembeied, howeiei that the 
gland tissue in the male is icpiescnted onlv In the laigest collecting ducts 
111 the female bicist the changes ol mastitis aie seldom seen m these laige 
duets but aie ilmost alwais m the sniallci ducts oi atnii which do not exist 
in the male It ma\ be thcicfoic that the epithelium of the laige ducts is 
loi some icason less lulneiable and so less Inblc to pathologital changes 
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than that of the moie tiuly glandulai tissue Peihajis it is paitly to this that 
the male bieast omcs its compaiative immunity fiom disease It is also_less 
subject to luegulai hoimonie stimuli 

THE THEORIES OF CAUSATION 

As indicated at the beginning of tins papei the idea of the causation of 
chionic mastitis that has commonly held the field is one mvobing the piescnce 
of some obscuie bacteiial infection Sii Lenthal Cheatlc^ has indeed gone so 
fai as to suggest that epithelial changes and e%^en caicinoma itself, may be 
initiated by nutating foieign substances A\hich ha\c found then i\ay into the 
bieast thiough the openings in the nipple Foieign siibstantes so intiodiiccd 
can scaicely be supposed to be steiile, so that the conception again bungs m 
the idea of dnect bacteiial infection fiom the outside I cannot ho■ne^e^, 
discoc ei anj'^ e^ idence in fa^ oui of the \ len that the inflammation is bacterial 
All that I can gathei seems to show that bactciia take no shaie in the disease 

I have shown I believe conclusn el)’’, that the noimal bieast has, except 
dining lactation, no outlet thiough the nipple The mouths of the ducts aie 
mechanically closed a little vay below the siiiface by nnisciilai conti action 
which leduces the lumen almost to nothing They aic in addition sealed by 
a film plug of epithelium, leinfoiced by sebaceous seciction a substance which 
IS known to be unfaiouiable to the giow'th of bacteiia It seems vei) 
unlikely, theiefoie that any foieign substance could obtain cntiance thiough 
the mpjile It cannot be claimed that lactation affoids an oppoitunitv foi 
infection fiom without since the changes of chionic mastitis aie so often 
found 111 bi easts wdiich have neiei lactated 

Theie is the alternative supposition that bactciia ma)’- haie been bi ought 
to the bieast by the blood-stieam In the case of a tubeiculous infection this 
undoubtedh happens, and piesumably a jiyogcnic infection may occasionallv 
occui in the bieast in the couise of a blood infection, as may happen m any 
othei pait of the body , but it is difficult to believe that eveiy one of the vast 
numbei of W’omcn afflicted with chionic mastitis has pyogenic bacteiia 
ciiculating in hci blood in numbeis laige enough to pioduce a diffuse lesion 
111 both bi easts 

In eithei case it should be possible to lecovei these bacteiia fiom a bieast 
show'ing a w'ell-maiked degiee of mastitis, but this I haie failed to do On 
maii)^ occasions I haie made blood-bioth cultuies of bieasts showing the 
changes of chionic mastitis, pieces of tissue having been taken fiom the bieast 
with all aseptic piecautions immediately aftei its lemoial fiom the body at 
opeiation These hai e been incubated both aeiobically and anaeiobicall)’’ 

I Iiaie also made cultuies of the fluid contents of cysts and of the milky fluid 
which can often be expiessed fiom the dilated ducts of a bieast showing 
chionic mastitis, a fluid which, obtained fiom cysts laige oi small is apt to be 
eiioneously recoided as ‘pus’ without being fuithei investigated In no case 
has ail) giowth of bacteiia taken place — a lesult which an expeit bactei lologist 
might be inclined to attiibute to a failuie on my pait to find a suitable cultuie 
medium This may be so , but fuithei investigation must be left to the 
expeit bactei lologist himself These negative lesults aie suppoited b)’’ the 
fact that I haie neiei succeeded m demonstiating the piesence of bacteiu 
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This effect may be aided b'^ bandaging Undei these conditions the epithelial 
cells undei go autolysis oi self-digestioii the pioducts of tins metabolism being 
then lemo^ed by uav of the lymph- oi blood-stieam In this Mav the hypei- 
ti opined oigan is lemoied piecemeal in a relatnety shoit time until nothing 
but the ducts uith then noimal piopoition of blanches and acini lemain 
It IS difficult to see hou anv abnoimal cellulai piocesscs could be initiated in 
this mannei 

It IS often stated also that iinolution changes lake place at the meno- 
pause, and this statement is associated uith the quite eiioneous dictum that 
chionic mastitis is ‘ a disease of the chmactciic’ It is tiue that the symptoms 
of the disease aie clinic dty most ob\ious at that lime because the cause of 
the mastitis whateaei it may be has by then been in ojiciation foi a luimbei 
of yeais and also because the bieast is at that time being subjected to aeiv 
iiiegulai hormonic stimuli The disease must m all cases have begun main 
yeais befoie this and I see no justification uhateaei foi supposing that the 
‘in\olution changes’ attending the menopause ha\e any connection uith the 
disease Moieoaei, these so-called in\olution changes aie as I hai e so often 
seen them undei the micioscope usuallj nothing moie than a simple atiophv 
Aftei the menopause the epithelial cells aie no longei subjected to any hoi- 
monic stimulus, the blood-supph tends to become smallei and the acini in 
consequence uncleigo a piogiessne shiinkage {Fig 7 -t) In a bieast vhich 
has not des eloped any maiked degiee of chionic mastitis vitli cist foimatioii 
01 abnoimal epithelial activity the acini become smallei and smallei the 
lessei ducts tend almost to lose their lumen, and finallv most of the glaiidulai 
lobules disappeai altogethei The laige ducts alvays lemain, and usiudh 
contain secietion , but except foi these, a noimal senile bieast consists almost 
exclusivety of fibious connectne tissue, vhich in stout subjects becomes 
mfiltiated uitli laige quantities of fat Abnoimal epithelial changes mav 
occasionally be seen in a senile bieast which is in most lespects noimal, and 
an example of this has been ahead}’’ illustiated {Fig S7) , but my mteipieta- 
tion of the appeaiance is only tentatue 

Theie does not seem theiefoie to be much cMdence m faioiii of the 
imolution theoiy of chionic mastitis and I think it should be abandoned 

Finally, it has been suggested that tiauma may haie some influence in 
initiating a chionic mastitis I haie shown, houevei that the changes seen 
111 this disease aie diffuse, and clinical expeiieiice teaches that the condition 
is leiy often bilateial It is fuithei difficult to supjiose that any woman 
could pass foity j’^eais of hei existence vithout being subjected to the oidinaiy 
accidents of eveiyday life so that a histoiy of tiauma can ahiaj^s be obtained 
by questioning closely enough Tiauma is, m fact, so lague a factoi that I 
do not think it need be fuithei consideied 

THE CAUSE OF MASTITIS TO BE FOUND IN PHYSIOLOGICAL PROCESSES 

IN THE BREAST 

Bly consideration of the possible causes of chionic mastitis has been so 
far puiely destiuctne I now -nisli to offei a constiuctne solution of the 
pioblem which IS, Love%ei not vet susceptible of pi oof Causes outside the 
bieast do not seem to offei any leal help Slav tlieic be then anv cause vitliin 
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the bieast itself ’ I think the answei to this question is that theie may indeed 
be a cause ivithm the bieast ansing in the fiist place fiom an mheient defect 
in its anatomical constiuction, which leacts in its turn upon the noimal 
physiological mechanisms 

It has already been demonstiated that the non-lactating bieast is an oigan 
whieh IS subjected to continual physiological stimuli, but uhich has no out- 
let foi the pioducts of its own activity A leabsoiption of secietion must 
theiefoie continually be taking place In addition to this the epithelial lining 
of both ducts and acini is being constantly leneued and effete cells aie being 
cast off into then lumma These cells disintegiate and must somehou be 
lemoved unless the bieast is to become a stagnating mass of epithelial debus 

All the a^allable evidence seems to me to point to the fact that the bieast 
IS itself continually pouimg into the lumen of its ducts and acini a possible 
souice of nutation to ulneh all the pathological changes that I have leviewed 
may be attiibuted If theie should be a paitial lailuie in the pioeess of 
leabsoiption of fluid and scavenging of epithelial debus, then any such nu- 
tation uill become accentuated This in its tuin will fuithei inteifeie vith 
absoiption and maj’- initiate abnoimal cellulai actmtv, and so a mcious 
cncle Mill become established 

I do not pietend to be able to suggest exactly uhat factois in the bodv 
may distuib the physiological balance of secietion and leabsoiption In 
some mdiMduals the balance may be maintained thioughout life In otheis 
— piobably the majoiity — it is upset after being successfullv maintained foi 
a consideiable numbei of yeais , even then theie aie Aeiy "uide ^a^latlons m 
the dcgiee of nutation pioduced and this vaiiation occuis not only as betueen 
individuals but also m diffcient paits of the same bieast The ^allatlon may 
be both in the concentiation of the iiiitants foimed m the secietions and in the 
susceptibility of the cells exposed to its action The leaction of one indn idual 
niav he chieflj'- in the diiection of fibiosis, in anothei it may pioduce the 
\aiious foiins of abnoimal epithelial aetnity vlnch ha\e aheady been illus- 
tiated In one case the icsults of nutation may become apparent after it 
has been acting foi a lelativelv shoit time, m anothei it may be thiity oi 
foi tv veais betoie am pathological change can be appieciated But u hat- 
er ci the souice of nutation may be, it is cleai that the time factoi is ol gieat 
iinpoitance It has been \eiv conimonly obseired that an adranced degicc 
of cluonic mastitis is seen at an eailiei age m uomen uho hare ncrei boine 
clnkhen than in rronien rrho hare passed tlnongh the healthlul pioeess of 
picgnancy and lactation rnd this is confnmcd bv the figuies alieadr recorded 
The explanation of this is to be found in the fact that dining lactation the 
mouths of the manimair glands bctoine unsealed and the pioducts ot actiritr 
aic loniorcd If a woman has a large faiinlr of childien this iiatuial diainage 
IS established with inteimissioiis foi a pciiod ol manr rcais and onh is 
middle age appioachcs do the bi easts again begin to leed upon thenisehes 
Foi this icasoii chionic mastitis has been i illcd r disease of the chniieteiie 
but the eondition leallr had its last beirinnings when hetition eeased foi the 
last tunc peihaps ten rears licfoie 

It should be jiossiblc to test the rahditr ol this leasoning hr ex iniinnig 
the eonditions found in the niimmrir glands of some otliei inini.il siiih is 
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the coM^ which is noinially lactatin^ thioughout its life aflei sexual matuiitv 
has been attained I have been unable to find in text-books of veterinaiy 
seience an}'’ lefeience to mastitis in a cow othei than the acute infective foini, 
and this is vhat the hypothesis lequiies It is difiicult to test the conveisc 
of this, that IS, to investigate the conditions picsent in the inactne state, foi 
the mammal y gland of an cldeilj'^ unmaiiied con is not easily to be found 
The deteimmation of the incidence of chionic mastitis m cows maj’’ in fact be 
legal ded as a hopeless quest 

It IS woitli lemaiking that iccent investigation of the functions of the 
lymphocyte, the cell so chaiacteiistic of chiomc mastitis, tends to confiini 
nidnectty this mteipietation ol the soiiicc of nutation m the bieast The 
lymphocytes m chiomc mastitis aie, as has been said, leiy eiiatic m then 
distiibution, but they aie in maximum concentiation m a lactatiiig bieast 
when theie is any inteifeience w'lth the fiee escape of milk, and apait fioiii 
lactation tend to be most numeious in lelation to ducts oi acini containing 
much cell debus oi fatty secietion Tins gains significance lioiii the conclu- 
sion aiiived at by Di, S Bcigel® that tymphocytes contain a lipase and aie 
conceined in the digestion of fat and lecithin bodies both in pliy'^siological and 
pathological conditions The pieseiice and distiibution of lymphocytes in 
the bieast thus finds a natuial explanation 

This liyiiothesis was fiist suggested to me by tlie obseuation that the 
non-lactating bieast, though a secieting gland noimally possesses no outlet 
I leiohed the idea foi a long tunc in my mind and tested it m its diffeieiit 
aspects befoie making any close investigation of what otheis had aheady 
wiitten on the subject When I did so I was mteiested to find that the same 
suggestion as to the effect of stagnating secietions m the bieast had been 
made by'^ Beitels“ m 1913 in the couise of a discussion of the lelation of chiomc 
mastitis to caicinoma Bertels’ suggestion was quoted and amplified by 
Lukowsk}'^^^ 111 1921 , but so fai as I can discoiei the pioblem has not been 
examined in detail anywdieie else Bimiic’s^- view of the pioblem is cautious 
but suggestive “ Chiomc cj'stic mastitis this pathological piocess impi esses 
me as a leaction to some iiiitant Micioscopicall}’’ and m addition to the 
paienchymatous changes, theie is evidence of leaction in the stioma of the 
bieast No lelation between tins disease and any'^ micio-oigamsm has y'et 
been established ’ 

Many veiy' suggestne obseivations aie to be found m a A'aliiable, though 
now almost unknown woik published by Chailes Cieighton^® in 1878 
Cieighton had noticed that “ the excessive pioduction of the secietions of the 
bieast, Ol then pioduction out of season oi then letention at oi iieai then 
place of oiigin will be found to be among the chief factois m the causation 
of tumouis of the bieast ” He had also noticed m sections of the bieast ol 
a ew'e that was killed tliiee weeks aftei giving biith to a dead lamb, and that 
had not been milked, the enoimous numbei of tymplioid cells which weie to 
be found “ m the acini, in the spaces immediateh'^ outside them, and m the 
inteilobai fibiillai tissue ’ He fuithei dieiv attention to the fact that the 
peiiodicity of the mammaiy gland is its eailiest chaiacteiistic, and that this 
begins with its existence as a distinct oigan The fiist statement of the 
oiigmal law of peiiodicity he attiibutes to Shakespeaie — “ And so fiom lioui 
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to hom ^Ye iipe and iipe, and then fiom houi to houi ■\\e lot and lot His 
book contains otliei piegnant lemaiks too numeious to mention lieie 

THE CHEMICAL PROBLEM 

Tins explanation of the cause of chionic mastitis in the human being is 
based entnely on deductive leasoning, but a little thought will show that 
the hypothesis fits in nith all the obseived facts, both clinical and histological 
It cannot, honevei, be finallj'^ accepted until the factoi actually lesponsible 
foi jnoducmg a state of nutation has been deteimmed This mtioduces an 
exceedingly difficult pioblem in biochemistiy which can only be dealt vith 
by those vho have been speciallj’' tiained m this line of investigation, and so 
fai as I know little has been done as yet m this dnection 

It can easily be demonstiated that theie aie vide vaiiations m the com- 
position of the fluid vhich is contained in eysts of the breast, oi can be 
expressed fiom the cut surface of the gland Commonly a clear green flurd rs 
obtarned , sometimes it is blown Sometimes the fluid is tuibid with cell 
debus , sometimes it is milk}'^ and contains both cell debus and fat globules 
Occasionally the contents of the duets or of a C 3 'st are cheesj'^ oi almost solid 



Tig 95 — Chronic innstitis, with formation of c\sts containing cheesr material Tho 
hicn^t was remoiecl seieral jears after the last pregnanej It was infiltrated w th 
eosinophil cells {Ftq 7S) 

nr consistencv (Fig 95) This nrateiial maj^ consist chiefly of enormous 
niinrbeis of cast-off cells Occasionallj’^ it maj’ be composed almost entiielv 
of fat and is then piobablv dented fiom inspissated milk A evst of tins 
natuic is known as a galactoccle, and is likclv to aiise nr a bieast which has 
attcniptcd to lactate m the picseiice of a mastitis aheadt well established or 
ol a eaicinoma eithei condition causing an obstiuction of one oi nroie ducts 
I hate collected the fluid fiom an oidinan smooth-walled c\st oi the 
bieast and found it to be stiongh alkaline to litmus Piofessoi F R Fiasia 
lias howetei deteinimed foi me that its htdiogcn-ion eoneentiation is the 
same as is found m othei bodt fluids Int esligations whieh mat hate some 
beriing on tins pioblem hate lecentlt been iccoulcd bt W Tatloi He 
has shown tint milk contains in addition to its s]rccific constituents taiions 
mtiogcnous cxtiictitcs such as ammo-acids uici uric acid cic.itni and 
ticitinm ill oi which aie to be ICC uded as cxcietoit latlici than as sccictoit 
piochicts the imounts tritinc with the dcgicc of then concentr ilion m the 
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blood But these obseivations aie made only on the tlneshold of a gate to 
furthei knowledge 

The chemieal changes ■s^hicli mav take place m these stagnating fluids 
aie, as has been said, moie oi less unknown, but I feel sine that much im11 
be leaint fiom the investigation of the eheniistiy of the secietions and of then 
effect ui^on the living cells that aie exposed foi a longei oi a shoitei time to 
then influence " 

Attention has se^elal times been diavn to the analogy betveen the 
changes that aie found in middle age m tlie bicast and m the piostate and 
it IS quite possible that chionic mastitis and senile hj'peitiojjh)’’ of the piostate 
aie dependent upon similai factois Light maj'^ also be tin on n upon abnoimal 
epithelial giovth m othei oigans 

THE RELATION OF MASTITIS TO OTHER NON-MALIGNANT DISEASES 

OF THE BREAST 

The nomenclatuie of the ^aiious non-niahgnant affections of the mam- 
mal y gland at piesent m use is confusing, and intiodiiccs man\ needless 
complications This seems to be due chieflj'^ to a lack of appieciation of the 
essential continuity of so many of the non-mahgnant lesions found m the 
bieast, sepal ate names and desciiptions having been ajiphed to diffeient 
phases of a chionic mflamniatoiy condition as they veie noticed so that the 
student is confionted vith a senes of lesions, each appaiently a clinical entit} 
Too much attention has been focused on the local manifestations and too 
little on the undeilying cause I have aheady demonstiated the gieat fie- 
quency vitli which a chionic non-bacteiial inflammation is met vith in the 
bieast This may be conveniently lefeiicd to as chomc masUti’i and to this 
may be assigned the oiigin of many of the non-mahgnant lesions m the bieast 
It cannot of couise, be held lesjionsible foi causing the encapsulated tumoius 
of the bieast, such as the flbio-adenomata, vliicli aie tiue adenomata, and 
aie as inexplicable as analogous tumouis occuiimg m any othei j^ait of the 
body 

Staiting, theiefoie, vith the chionic mastitis of the text-book, ve find 
that an aitificial distinction is made between lohai and lohidai mastitis between 
inteistihal and parenchymatous mastitis These distinctions dejiend only on 
the incidental distiibution of the most obiuous pait of the lesion — most 
obvious, that is, to the fingeis of the investigatoi — oi on the kind of leaction, 
Avhethei fibious oi epithelial, vliich hapjiens to piedommate m anv gnen 
individual I have shown that a micioscopic dilatation of ducts and acini 
IS an eaily manifestation of chionic mastitis As this dilatation pi ogi esses 
small C3'^stic S2iaces become isolated, and uiideigo jiiogiessive enlaigenient 
owing to the accumulation of fluid secietion They fiiialL^ bcconic eiident 
to the touch, and if the lesion is diffuse the condition is called chomc cystic 
mastitis, seio-cystic disease, oi eystadenoma of Schimmelhuscli Often the lesion 
IS moie oi less localized, and a single laige c^'^st oi a gioup of cists lesults 


" Since this vas vritten further evidence Ins already appealed in the obscr^atIons 
upon living eultures published bv A H Drew (Bnt Jour Evpei Pathol , 1923, i\, 46), vho 
has shoyn that cellular grovth is stimulated by the presence of the products of lutohsis 
of cells 
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These .lie (Usiiibecl sepnalch uiuUi tlu nunc of sniiplv (ii'>t ol the huasl 
but .alwiNs the niiciostopc uvtals a (liffusc (onclition ol (humu luaslilis in 
the neifililioui liood ol the lufti .ind ob\ lous e\sl Oflcii these (\sls eoiil iin 
a tkai'^lhnd .md tlu epitluhum hiunfr Ihtin is lediieid to an iiu onspu iioiis 
Inei ol llattened cells Such e\sts ha\t c\tn been iiilei jne ted .is dilal'ilioiis 
ol hnipli sii.ues uiidei tin n mu ol utloaiinnus o/s/s'* ol tlu bie.isl Some- 
tunes jiionoiiueed epitluh d chiii<,us occiii in these (\sls with the pioduelion 
of jnjnlloimtous uiowlhs inside then liiiuen U liesc* .iie thin desiiibed undei 
the houhu^ p(:ptlliftiou 9 II tlu ji ipilloni it.i happen to ha\c fjriown 

ehielh in tlie laiije colleclni'f duds then a (ondition known as dud papilloma 
IS dncnosid The picsciuc of a ])i]nllonia in tlu ainpull.e ol the duds oltin 
fines use to a cle.ii oi blood st.iined disdiaifie Irom the nipiile and this h.is 
been inteipicted .is a (hnu.il londition of some <ii.imI\ but usuallv iL 
denotes uothin<T moic than this jiutuidii manifcsl.ition of a iliionu maslilis 
The extiemc defjief of jiajullomatous fpowth within .1 e\sl m which both cyst 
and papilloma aic of laiffc dimensions his been clesciibed iiiidei the name 
liiodu s iumoui but this is seldom seen it the jnesenl time A dislindion 
IS also 111 idc w hen the c out enls of the c \ si c onsisl i hielh of fat w lietlu i i ellow 
01 white 111 eoloiii This is foinied fiom inspissated milk .iiiil m.n icsuli 
liom a ‘stafpiation mistitis' followiiifi lactation 01 atlenipted l.ielatioii m the 
piescnee ol pie-e\istui<i mastitis It is called a galadoah but is not a 
common condition 

Vaiious othci names have been used b\ cliffcient wiitcis Bloodyood-® 
has dubbed the isolated c\sl eoiitaining eleai lliiicl the ‘blue-domed evst’, 
owing to the ippc.aianee it picscnts when the deep suiface is e\))osccl This 
wiitei-^ has also aiiplicd the name siniU pan iiihipnalou'^ hijpohopliij to the 
cystic foim of chionic mastitis but I believe this implies an ciioncoiis mtci- 
pietation ol its oiigin He has .also classified the cliffcient histological 
appeaianecs seen in chionie mastitis unclci a gic.at ^aiictj’’ ol complicated 
names some being c\cn sclf-eontiaclictoi v, such as ‘non-cncapsulated cystic 
adenoma’ This appeals to be somewhat unncecssaiy In eonsicleiing eluomc 
mastitis if the lund.imentd changes that mav be found in epithelial and mtei- 
stitial tissues aic appieciatccl then the possible pei mutations and combinations 
of the changes may be assumed, and do not need special designations 

Although this section is headed “The lelation of eluomc mastitis to 
othei non-malignaiit diseases of the bic.ast ”, it is evident th.at I tend to legaid 
most of the sepaiately-namcd conditions as manifestations of eluomc mastitis 
lathei than as ‘othei diseases’ I do not, howevei, want to exaggeiate this 
attempted siinplification Theie aie othei conditions m the bieast, siieli as 
the diffuse liijpcilioplnj sometimes seen in young w'omen, wdiieh eannot be 
included in this categoiy, and a numbei of othei lesions, definitely infectie e 
01 tiauiuatie m oiigin, acIucIi I need not speeify heie 

THE RELATION OF MASTITIS TO CARCINOMA OF THE BREAST 

The subject of the last section was mainly of academic inteiest I now" 
tuin to a difficult subject of the gieatest clinical and scientific impoitance 
An immense body of liteiatuie has been dee^oted to the discussion of the 
lelation beticeen eluomc mastitis and caicmoma of the bieast This seems to 
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begin iMth the statement made by Bilhoth^® m 1880 that “ cancel does not 
develop m an otheivise normal bieast” It culminates m the evidence 
published by McCarty^® m 1915 the changes of cliiomc mastitis veie 
present m eveiy one of 967 canceious bieasts investigated bv him Tlie 
opinions of nianv othei viiteis tend m the same diiection, and it is indeed, 
an almost unneisall}^ accepted idea that caicmoma of the bieast is pieceded 
by the epithelial changes of chionic mastitis McCaity claims that m chionic 
mastitis thiee distinct histological pictmes aie to be seen He distinguishes 
m the noimal acinus of the bieast tvo la5'^eis of cells — an innei la5^ei of cubical 
secietmg cells, and an outei lavei of ‘basket cells’ vhich may be the piecuisois 
of the mnei layei oi only a suppoiting oi nutiitional lavei lie then desciibes 
in chionic mastitis (1) Ilypciplasia of the outei la}^!, the nmci layei intact, 
{2) Hjqieiplasia of the outei lavei, the innei layei cast off and gone, 
(3) H5qieiplasia of the outei lav^ei with infiltiation of the basal menibiane 
which pieviouslv limited the cellulai giovvth 

Thus chionic mastitis has become caicmoma, and the tuck is done It 
seems simple enough, but this mteipietation of the histological appeaiances 
has not met w'lth univeisal acceptance and the tiansition cannot vet be taken 
as 2510V ed Moie lecentty Sn Lenthal Cheatle-'’ in seveial valuable contiibii- 
tions has tiled to denionstiate the same 2iassagc fioiii innocent to malignant 
proliferation and has ev'cn been so bold as to class inidei the heading of ‘the 
pioeniial bieast’ a mammaij'’ gland which shows the ejiithehal changes 
pievnouslv’' described But the cases which he has lecoided undei this designa- 
tion a2i2ieai to be fanly typical of an advanced stage of one variety of chionic 
mastitis, and it has been iiomted out elsewheie-® that caicmoma is seldom oi 
nevei seen in diffuse cystic mastitis The apjieaiances seen in such bieasts 
ceitamty have been mteiiiietcd by some }iathologists as actual caicinonia 
But that this is eiioneous seems to be shown b}"^ the clinical histoiy of such 
cases after ojieiation All such jiatients aie definitely cuied by lemoval of 
the bieast Recuiience nevei takes ]jlace, axillaij'^ glands aie not invaded, 
and the condition does not behav^e in aii)'^ respect as if it weie malignant Ihe 
absence of tiue histological infiltiation agrees with this If definite mfiltia- 
tion with ejiithehal cells can be denionstiated, then cancel must be diagnosed 
But the co-existence of innocent and malignant |iiohfeiation does not jnove 
that one necessaiily iiieeedes the othei 

Howevei probable the occuiience of a ‘jiiecanceious’ condition in chionic 
mastitis maj appear it is exceedingly difficult to fuinish anv'^ scientific jiioot 
of the change, and this has ceitanilv not yet been done 

It has already been mentioned that a gieat man}'- w liters have lecoided 
then obseivmtions on the occuiience of chionic mastitis m canceious bieasts, 
and that McCaity found the association in every one of 967 bieasts It may, 
111 the face of this, seem futile to lefei to my own obseivmtions, which have 
been made on onty 25 S2iecimens But ev^en in this shoit senes I have been 
stiuck with one oi two facts In these 25 bieasts I hav'e found some evndence 
of chionic mastitis at a distance fiom the caicmoma in 20, that is 80 25ei cent 
Of the lemammg 5, 3 had been infiltiated thioughout with the caicinonia, 
and one was, in addition, lactating, so that it w^as not 2iossible to foini aiiv^ 
0211111011 as to whether chionic mastitis had been associated with the caicinonia 
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oi nol It seems {<> im \ti\ cxli.muliiun liiis same siioiikl nol 

li n c oeem u d m t m t \ s sc i u s ol OC.T s]k*( inu ns 'i'hc i emmmn^ 2 sjn eimens 
ot m\ scucs siumed onh a stmk afiopin m llie oul]\ m» pai Is ol Du biiasl 
I ^^ls not tluicfoie ihk to confiim Du TOO pti ctnl icsnllsof sonu oiisciceis 

VnoDici smauhi lad Dnl fmecd dself on nn iDcnIion \\as Di-it in most 
eases the Incest tissue slumed i iruaf nuieasc m cpiDielial adiMl\ close to 
the achmumii edye ol the can tnmmi hut tint this nas pio>ficssi\ ch less Du 
peatci the dist mee fiom the mahtrnant mliltialion This jeiohleialion. winch 
icsemhlcs that seen m the piolifciatnc lepe ol ehiomc nnstitis looked is il 
it wcie m some \\ e^ connected with Die <fic>wth ol the c'aicinoiua in cdosc 
pio\imit\ The wcll-maikecl dei'iec of mlilti ilion with h mphoc e tes usiialh 
seen it the "low 11151 e due ol thecaicuioma indualed an inlIammaloi\ icaclion 
mcl slioniih sufTfrestcd Dnl the mahirnant cell miplit he mnueuemfr ollui 
cells at a distance h\ me ms ol an ihiioimal and iiiitalinuf stciclion which 
induced a eciluln piolifeialion similai to tint itsiillmii as I ha%e suii"cslcd 
fiom loii" cxposuie to sccietions in cliiomt mastitis though actiii" ici\ much 
moie lapidh * If this siififiestion wcie to he siihslanliatcd it would explain 
the appaicnt issociation of chionu mastitis with caiemoma in so laifie a jno- 
poition of cases but it would in no wa\ dcmonstiatc tint chionit mastitis 
IS a 'piccanceious condition 

I cannot offci an opinion that would eaii\ an\ weight as to the piceisc 
iclation of ehionie mistitis to caicinoma I can onh make the suggestion 
that caicinoma is not ncecssaiih piceeded b\ chionu mastitis but that both 
conditions 01 cithci scpaiatch max lesult liom one cause — namclx jnolongccl 
exposure to a chemical iiiitanl such as max be jnesent in Die stagnating 
sccietions of the bicasf Thcie is no icason foi supjiosing that chemical 
nutation piociuccs cxictlx the same leaclion in the epithelial cells of diffcicnt 
indixichnls In some the cells appeal to be moie xulnciablc than in otheis 
so that the effects aie ajipaient at an cailiei stage 01 the ccllulai piolifeiation 
tends to be of a inahgnant nthci than of an innocent txpc TJic factois 
goxciinng the icsults aic exceedingly obscuie but it is noticeable that the 
tune factoi seems to hax e much the same influence in the incidence both of 
caicinoma and of chiomc mastitis in its sexciei foims Thus both aie 
commonest a few xcais aftci the chikl-bcaiing peiiod m maiiicd xxomen, and 
occiii lathci eailici in unman icd xxomen Theie is a populai belief that to 
haxe a laigc numbci of childicn is the best xxax of axoiding cancel of the 
breast Tins is in agiecmcnt w’lth the h5q5othesis that is put loiwaid lieie 
The pioof that chemical nutation mav piocluce a caicinoma of the bieast 
has recently been fuinished by cxpeiiments earned out m Tokio Vaiious 
foims oi tai weie injected at icgulai inteixals into the mammaiy glands of 
mice Caicinoma lesultcd m oxei 12 pei cent of the expeiiments, so that 
the mammaiy gland epithelium has now" been shown to lespond to this pai- 
ticulai chemical uiitant m the same xx"ay as the epithelium of the skm Tins 
was to be expected but it lias noxx" been established bx" expeiimental pioof 


* This suggestion tends to be confirmed by the e-s-iieriments upon Imng cultures 
published bx" A H Drexx (loc cit ) since the above xx is xxntten Mnlignint turnout cells 
have been shoxxn to cont iin a substance xxhich nets is a jiotent stimulus to celluJai 
proliferation 
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THE TREATMENT OF CHRONIC MASTITIS 

In consideiing the tieatnient of clnonie mastitis I shall not enlaige upon 
the opeiative methods of dealing mth the moie advanced stages of the disease 
It IS cleai that m the piesent state of knowledge it is visest to deal ladically 
with the fully-de^ eloped type of chionic mastitis vith cysts Complete 
lemoval of the gland is necessaij’', though it may be lememhcied that, if there 
IS no leason to suspect the piesence of a caicmoma, theie is no necessity for 
lemovmg much, oi even anj^ skin, and that a subaieolai opeiation may be 
earned out vithout feai of lecuiience This may still be done even though 
the massive piohfeiation of epithelial cells is found to be piesent If the 
disease is appaient as a single cj^st oi a localized gioup of C3’^sts, then a local 
opeiation is adequate Some diffuse change vill almost ccitaml}' be jiiesent 
m the lemaindei of the hi east, but it is alvays possible that this vill not 
develop fuithei and will not give use to sjmiptoms of anj'^ consequence The 
same remaiks maj'^ be applied to a papilloma of a duct-ampulla oi to a 
galactocele Evacuation of a simple cj'st b}' aspnation vith a S3umge is a 
palliative pioceduie, vhich is hkety to be onE temiioiai3’^ m its effect A local 
opeiation is to be inefeiied 

The tieatmcnt of the eailiei stages of clnonie mastitis m vhich pain and 
tenderness, oi meiel3'’ discomfoit, aie the chief s3'mptoms piesents a moie 
difficult jDioblem Often theie is a ps3"chological fattoi m the s3miptoms, and 
opeiation is scaicel3' evei to be advised If the tiouble is of the mteimittent 
menstiual type no medical tieatment oi local application is hkel3'^ to be of any 
avail This type occuis chiefl3^ in young women, and the s3'mptoms may 
subside of themselves as the patient gioAvs oldei Otheiwise maiiiage, followed 
by 2negnanc3’' and lactation, aviII lelieve the patient of hei tiouble The moie 
jieisistent tyjie of chionic mastitis m oldei patients I have attempted to tieat 
m the way vdiich is logicall3'^ suggested b3'^ the m^"estlgatlons heie desciibed 
I have fiist fieed the mouths of the ducts in the nipj^le and ojiened up then 
natuial outlets by bathing with hot vatei Manual j^iessuie combined vith 
a suction bell will then often jiioduce a consideiable quantit3'^ of the tuibid 
or clear gieen fluid vhich is alwa3'^s jnesent m the ducts and dilated acini 
The patient is mstiucted to cany out this tieatment s3^stematicalty, and 
m a few cases some lelief of jiain and discomfoit has been obtained But 
the results aie disapiiointing on the whole This is not unnatuial, foi 
the chionic inflammation has pioduced libiosis and other abnoimahties in 
the glandular system, so that efficient drainage of ever3'^ lobule is no longci 
jiossible The tieatment should not be persisted m unless imiriovement vei3'’ 
soon results 

The best results seem to be obtained b3’' the judicious airirhcation of 
X ia3’^s If the piojrei dosage is apjrhed by an expert, a single treatment 
vill usualty have a most satisfactoi3'’ effect By this means the secietoi3'’ 
activit3'^ of the epithelial cells is inhibited or destio3’’ed, and the treatment 
IS again the logical outcome of the inter pi etation I have put upon the 
patholog3^ of the disease The tieatment is not new, having often been 
used empirically m the jrast, but I have here attemjrted to put it upon a 
rational basis 
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CONCLUSIONS 

1 The hicisl IS 1 stticlinu «hu(l wlmU shows pnuHlic.vl aetixily fiom 
bn til to the inenopuise 

2 The noinial non-1 lelatin!! hieist has no oulkt thioufih the nipple foi 
tlic chsthaif'c of its scculions Sctution nnist theufoic In halaiiecd noini.ilh 
h\ le-ahsoiption 

.5 thionu mastitis is niaiiiftstcd In dilatation oi ducts and acini accumu- 
lation III them ol the piodiicts ol epithelial acli\it\ mfiltiation with h mpho- 
c\tcs fibiosis mcl epithelial chances Distiihiitioii of all these is \civ cuatie 
t thiome mastitis is commonest in women imt oocuis also in men It 

(list appeals 111 the second decade hut is most oltcn seen in tlic liflh It 

appeals eailici m single women than in women who ha\c lioiiic ehildien 

”) Clnonie mastitis is not hutciial m oii<im tosemic oi tianmalie, noi 
IS it 1 elated to nnohilion changes in the hi cast 

G The cause of chiomc mastitis is piohabK to be found m chemical 
iriitatioii due to slagnatnic scciclions and epithelial debus This enniiot'bc 
pioied until the clicmieal changes ha\c been nncstigatcd 

7 thiome mastitis is the undciKiiig cause of main lesions usuallv dc- 
scnbocl as clinical entities such as simjilc enst ]>a]iilhlcious c\sl, oi galactoeclc 
S thiome mastitis though \civ often associated with caicinoma, has not 
been pioicd to be piccanccious’ Both imy be due to the same cause 

9 Chionic mastitis in its moic achanecd stages must be ticatcd bs 
opciation At an oailiei stage natuial diainagc mac be tiicd oi X ia 3 'S maj' 
be applied 
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CONGENITAL ILEOCAECAL CYSTS 

By II F MvcAULEY, Dublix 

There is a gioup of cases of intestinal cysts, yitii a ^el} distinct patholog}’- 
and definite symptomatology, yhich meiits a jilacc m suigical liteiature 
Desciiptions of mdnidual cases of tins gioup have appealed fiom time to 
time m the couise of many j'eais but no attempt so fai as I am avaie, has 
been made to collect these cases , this is unfoitunatc as tliey foim a gioup 
not onl}'^ distinct and chaiactei istic, but also of moie than passing suigical 
Intel est In this papei I add one moie to then numbei and piopose to 
collect and gne a shoit account of all the otliei cases in such hteiatuie as is 
ac ailable 

The folloM'ing is the histoij' and its denouement m legaid to my own 
case — 

A baby giil of si\ months was bi ought to hospital with t^plcal symptoms 
and signs of intussusception, and the usual ‘ tumoui ’ was palpated, extending 

into the descending colon Opeiation 
was undei taken immediately aftei 
admission, w’hicli was exactly twenty- 
foui houis aftei the initial S2'>asm of 
pain and associated Aomitmg was fiist 
noticed 

It IS notewoitliy that the past 
histoi}'^ of the child was entiielv nega- 
tne as icgaids aii}’’ gastio-intestinal 
complaint, w'lth the exception of a 
shoit attack of ‘colic’ when the babj^ 
was six weeks old The phj’^sique of 
the child, as is customan' m cases of 
mtussuscejition, was m eveiy wav 
excellent, and the babj'^ had been 
nuised bj'’ the niothei 

At oiieiation, icduction e\en in its eai^ stages was earned out with 
unusual difliculty foi a case of this duiation When the ‘tumoui’ had all 
been i educed exce^it its teimmal poition, the caecum and adjacent ileum w'eie 
biought outside the abdomen so that the final manipulation and appiaisement 
of leduction could be earned out in full Mew It w'as then that the unusual 
natuie of the case was fiist noticed To the ej^e it appealed that i eduction 
was complete, foi theie A\as no fossa oi peiitoneal infolding aiound the 
entiance of what was the intussusception Yet a haid knob-like stiuctuie 
could still be palpated m the inteiioi ot the caecum on the site of the ileocaecal 
1 alve — apiiaicntly a poition of still uni educed bow'el — and a fingei could not 
be m\aginated thiough the caecal wall into the ileal lumen \ few fuitliei 
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gentle attcmjits \\cic ni.Klc In icthue Ihe final mass hul ^\llhnul success 
The «iuts\ns then lescdcd suk-to-sulc anastomosis (auicd out and the (hild 
ictmncd to lied Si\ horns later howcsci a lalal issue cnsiud due to post- 
opeiatuc shock 

Specimen — The lescctcd {rut s\as cwmmed, and the explanation of tlie 
picsence of a mass m the ileum nhile icdnclion A\as appaicntlv (omplele nns 
foithcommg On meisnif!: the ileum and c.ccum a \ci\ definite tluck-wallcd 
tense esst n is seen extiuded thiou"h tlie ilcoeaial sa!\e 

The specimen Mas dcspatclicd to Piofessoi Sii Vithm Keith to nhom I 
am indebted ioi the icpoit md is noM in the ^fuseum of the II oval College 
ot Suigeons ol England The appended diawmg (Fig OG) gi\cs a good 
idea of the actual sjitcimcn 

Ria’OixT — V coimenitat c\st at the ilcoc.ccat mnclion nhich became 
intussnsccplcd Mitlnn tlie cecum at the ilcocaicil antilc Tlie cjst n ill 
has the same coals is the small mtestme, mtli intcrioi quite cut off 
from the lumen of the bouel and set lined Mith oidinars mucous 
membrane I rcgml such as diserticular c\sls aiising b\ oulgiOMth 
from the embrsonic bowel, but know no particulai icason as to whj 
thee should arise at the ileocecal angle — (Prof Sn -1 Keith } 


OTHER CASES IN THE LITERATURE 

The eaihcst dcsciiption of a smiilai ease was made b\ Fi.inkeU in 1SS2 
Unfoitunatelv a micioseopic examination was not made but the autopsy 
findings and the age of the child aie undoubted eMclcnee that this was a case 
of congenital ileocrccal evst At the autopsy on the cliild, who died on the 
thud clay aftci biith with & 3 '-mptoms of intestinal obstiuction a ej'^stic tumoui 
was found at the teimination of the ileum The cyst was lound, 21 cm m 
diametei, and pio 3 cctcd both into the ileum and caecum, and was onlj’’ appaient 
aftei ineising the bowel wall 

I haA e lejected an eaihei case dcsciibcd by Conant- in 1S56, as the ec iclencc 
IS insufiicient foi its inclusion In this case a cystic tumoui containing a 
thick, cieamy semi-solid substance was found at autopsy m a male subject, 
it was attached to the ileum at its junction with the cnjcum This maj^ have 
been a biokcn-down tubciculous ljunph gland 

Howevci, a case desciibed bj”^ Samsbuij'-® m 1886 is m a diffeient categoij', 
and quite possibly tiuly belongs to the giouji nuclei leiiew^ though the authoi 
legal dec! it as of diffeicnt natuie At autopsy on a giil of 11 yeais who had 
died of tjqihoid a laige cj'st ivas found in the inteiioi of the colon, just above 
the ilcoccccal lalve oiifice The cyst was entiiely cut off iiom the bow^el 
lumen, its wall wms foimed bj'^ the musculaiis mucosai of the intestine, 
and m paits a distinct musculai w'all was piesent , the mteiioi of the cj>'st 
wns smooth and appaiently coveied with a seious membiane The authoi 
inclined to the laew' that the cj'st aiose fiom a sequestiated poition of peii- 
toneum, which giadualty became distended bj"^ the exudation of fluid He 
also suggested the possibility ol the case being a mucous letention cj st oi an 
cnteiocystoma It is difficult to classify the case , but its position, the musculai 
stiuctuie of its w'all, and the lining — wdiich not impiobabfy w^as oidinaijr 
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intestinal epithelium flattened by piessuic — makes the diagnosis of cuteio- 
cystoma ^e^y possible 

As a contiast to these doubtful cases, a ^"eiy definite one was lecoided 
by Spiengel,'* uhich is ^ei\ similai to my own case It occuiied m a gni of 
15 yeais, and nas the occasion of an intussuscejition Tlie cyst was in the 
uall of the ileum quite close to the ileocaical -sahe At opeiation the 
intussusception nas uieducible and on examining the lesected gut the cjst 
nas found The cyst nail nas typical an exact lephca of the stuictuie of the 
intestinal nail This giil had suffcied fiom peiiodical attacks of pain and 
\omitmg since she nas 4 yeais old Piobably the cyst nas picsent since 
bnth, but onl}' became sufficiently laige at the fouith yeai to cncioach on 
the bond lumen 

Two yeais latei Hedmgei® dcsciibed a case nhicli occuiicd m a boc of 
4 yeais Heie the cjst nas i eiy laige, and filled a gicat pait of the abdomen 
though it appealed to have oiigmated m the ileoccecal icgion Poitions of the 
cyst wall showed typical intestinal stiuctine all the laycis being lepioduced 
wheieas m othei paits the nail was only lepiesentcd by connectne tissue 
The cyst nas filled with lymph The laige si/e and contents ol this cyst 
neie appaiently due to the luptuie of a lymph vessel m the nail of the 
enlaigmg cyst This child had been suffciing fiom abdominal tioiibles foi 
a long time pieiious to examination 

Ayei® desciibed a case m a man of 23 yeais, nho nas opeiated on foi 
supposed appendicitis, nith a seveie attack of pain, lomiting, and constipa- 
tion These sj^ptoms weie pieseiit m a mildei degiee foi yeais befoie 
opeiation The case turned out to be a thick-walled evst, about the size of 
a duck’s egg in the c<ecum Hcie, as so often is the case — eieii nith the 
abdomen opened — the diagnosis was m doubt, and the case nas thought at 
fiist to be an intussusception Then the caicum nas incised, and the cyst 
found oveihanging the ileoc.'ccal ^ahe Theie nas no imcioscopic examina- 
tion, but macioscopically the thick- walled cyst nas appaientty lined by 
mucous membiane It is mteiesting to note that theie was disco veied at 
the site of the attachment of the cyst m this case a funnel-shaped diveiticu- 
lum, which extended foi about two inches between the layeis of the mesenteiv 
and paiallel nith the ileum The abnoimal diyeiticulum m this case I nould 
think due to the fact that the entiie cyst was oiiginally situated at the ileo- 
ciecal angle, but that owing to giowth and intestinal movements the pait of 
the cyst wall neai the bowel nas extiuded into it, and hence the C5'^st became 
houi glass-shaped Despite the absence of micioscopic eiidence, I believe this 
case IS a genuine one of ileocaical enterocyst — ^though the authoi, appaiently 
on account of Dowd’s^ teaching, attiibuted the case on sleiidei evidence to a 
lest of the Wolffian bodv 

While m the cases pieviously desciibed the cyst oiigmated as a dnei- 
ticulum fiom the small intestine and nas lined by mucous membiane coiies- 
ponding to that part of the intestinal tiact, in a case desciibed by Krogius^ 
the ciist aiose as a diveiticulum of the laige bowel The patient was a child 
of 2 months, and vas opeiated on loi intussusception Here the site was the 
same, the ileocmcal angle, a veil-developed musculai la'^ei was also pieseiit, 
the epithelium vas c^dindiical, but contained numeious tubulai glands The 
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lumen ol the bowel was nanowed h\ the jfiowtli wliieli was .is lai^c as a 
pigeon s egg 

In this calcgon it is intcicstnig to iccall a ease ojici.itcd on In Baldwin 
wheic a dncitKiihim wlneh contained all the coats of noiin.il intestine was 
found at opci ition piojccling fiom the c.cciini at a point diicotly op])osilc to 
the cntianee of the ileum 

Blackadei’” desenbed a c\st which oc tuned e\a( Ih at the site ol Baldwin s 
dncitituluiu The usual findings ijipeaicd a child of 10 weeks m this ease 
a bo\ was hi ought to opciation ioi intussusception tins tinned out to be 
mcdiitible and the gut was tlien leseeled Oiil\ when the incased intestine 
was examined did the tiue condition become minilest a tense unilotulai 
e\st being lound situated m the wall of tlie t.eciim ojipositc the ilcoc.etal 
lahc and extending o\ei and completeh obstiiuting tliat oiifiee The 
epithelium was tolumnai-cellcd and contained tubulai glands and outside 
tins the othei intestinal la\cis wcic picscnt The ease was diagnosed as 
letcntion cist, but it was undoubtedlv a ease of cnteioevsloma 

The thice following cases wcie all desenbed in faiih lecent Englisli medical 
liteiatuie, and aie all typical examples of the gioup of eases iinclci discussion 
The fiist IS dcseiibcd b\ Tuiuci and Tipping” It oteuuccl m a child 
of 4 months The child had been in good healtli until a week bcfoie ad- 
mission Dining that week theic wcie ^aguc simptoms of iiiitabihtv, followed 
on the clay of admission bv those of acute intussusec)ition Lapai atomy was 
peifoimed, and a tense c\st about one inch in cliamctei situated in the ilco- 
c.eeal angle was found to encioach on the lumen of both the ileum and c.'ceum 
The cyst wall was incised between the Hyeis of the mescnteiy and much of 
the wall lemoved , the cut ends weic stitched to the paiictal pciitoneum 
A section made fiom tlie excised wall show’cel the stiuetme of small intestine, 
wnth a lining of typical intestinal mucous membiane 

The second case was that ol Ball,^- and oecuued m a child of 3 months 
Symptoms ol intestinal obstiuction w'eie piesent foi two days pieviously 
Again, even aftei lapaiotomy — as occmicd m piactically eeeiy case lecoided 
— the condition was thought to be an iiieduciblc intussusception Heie the 
colon was incised, and a tenselv distended cyst was seen to pioject fiom 
the wall of the ciecum and block the ileocmcal oiifice Resection was then 
earned out The miiei layei of this cyst w'as foimed of flattened epithelium , 
outside that w^as a layei composed of loose fibious tissue and non-stiiped 
muscle 

The thud case showed the cyst pi ejected into the ileum, just on the ileal 
suiface of the ileocaical valve The cyst, m the wmids of the authois, Bolton 
and Lawuence,^^ “ lay m the mesenteiic aspect of the ileum between the layeis 
of the mesenteiy, and the teimmal ileum couised ocei it” The stiuctuie 
of the wall was a veiy complete lepioduction of the intestine, even to the 
two distinct layeis of smooth musculatuie This specimen occuvied in a baby 
gill of 3 months, who had suffeied fiom gastio -intestinal eomplamts fiom 
bnth, and w'as found at autojisy 

Only one othei example lemains, and it is that published and illustiated 
by Keith^'* It possesses some featuies distinct fiom otheis At autopsy m 
a new'-boin child a small ileocsccal cyst w^as found In this instance the 
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cyst lay in the niesenteiy icmoiccl a little distance fiom both ileum and 
csecimi In othei lespects the caseiias typical and the cj'’st Mall lepioduced 
the intestinal stiiictuie The cyst ivas small, and is intciestnig as occuiimg 
111 such a young child shouing uliat is piobably the oiigmal site of these 
cysts befoie thev haie to change then jiosition as a lesiilt of gioutli 
expansion 


SUMMARY 

The gioup, as is appaient is a leiy composite one 

1 The site of the cysts is leu constant at the ileocaccal angle 

2 The symptoms aie those of obstuiction, and appear most lieqiientlv 
in the hist six months aftei bnth, but otcasionally iMtli a slow expansion of 
the c^st and a favouiable jiosition, may be delaimd until adult life 

3 In childhood the cases aic mostly ficqiientlv diagnosed intussusception, 
eien aftei the abdominal nail is opened, and not mfiequcntly an intussus- 
ception as m mv ouii case, has been caused by the evst 

The leason the ileocmcal angle should be a faiouiite place foi these 
eiiteiogcnous cysts is ciitiiely obseme Foimeily piactically all intestinal 
cysts fiom the cajcuni to the jejunum ivliethei on the com ex oi the concaie 
suiface of the intestinal loop, weie attiibuted to Meckel s diveiticulum, but 
this explanation is scaicely tenable foi the lattci especiallj uhen situated as 
loiv as the ileocacal angle 

]\Iy thanks aie due to Piofcssoi Keith foi his lepoit, and foi helji m 
facilitating mj'' access to some of the liteiatuie 
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PATHOLOGICAL REMARKS ON SARCOMA OF THE 

LONG BONES 

Puoiissoii S G SIIVTTOCK, FRS 

Till, follo^\lng obscnations aic confined to a fen selected topics in iclation 
to the abo\ e subject 

Nomenclature — 

Giant-celled Tumoiii <? of Bone — The innocent giant-celled tuniom of bone 
IS non geneiallv knonn as a inveloina A still bettei name, I ba^ e long 
thought nould be ‘giant-eelled inveloina’ impiving tint the elements of the 
bone-maiion coneeincd aie paiticulaily the multmuelcated osteoclasts and 
not the mveloc\tcs as m some foims of myelomatosis 

But at onee ne aie eonfionted nith the difTiculty that some of the giant- 
celled tumouis of bone aic distinctly malignant and j^ioducc metastasis — a 
fact fully iecogni7ed by Sii Ileniy Butlin Hon aie such disci epancies to be 
leconciled ’ 

The oiigin of giant-celled tumouis m soft paits quite independently of 
bone IS sometimes ignoied Theie aic m the collection of geneial pathology 
m the Rojnl College of Suigeons, London, tno examples of this One is a 
tumoui gioning m the adductoi muscles of the thigh , it is as laige as the fist, 
and lecuiied aftei fiee iemo\al The micioscopic sections of the neoplasm 
piesent in some places the featuies of spindle-celled saicoma, and m otheis of 
myxosaicoma Thioughout the gionth theie aie distiibuted consideiable 
numbeis of multmucleated giant cells The second is a still laigei piimaiy 
tumoui gioning m the mesenteiy It nas iemo\ed togethei noth a loop of 
the contiguous intestine , this tumoui also lecuiied, and on subsequent e\- 
ploiation of the abdomen was found to have become insusceptible of fuithei 
opeiation Micioscopic examination shows it to be spindle-celled, aiising m 
lymphatic glands Intel mingled with the othei elements theie aie laige 
numbeis of multmucleated giant cells 

Undei the teim myeloma, the simple giant-celled tumoui of osteoclasts, 
and the tiue giant-celled saicoma, have, it would appeal, been included 

Endothelioma — This name is bj'^ some used in the most unmethodical 
mannei it should be limited to benign tumouis aiismg fiom the endothelium 
of lymph spaces oi blood-vessels It is not oui piactice to give a common 
name to simple and malignant tumouis, yet without compunction ive accept 
such teims as benign and malignant endothelioma If an endothelioma is 
malignant fiom the fiist oi becomes so secondaiilj'’ the best name foi it, by 
fai, IS endothelial saicoma this is moie illuminating than the older names 
of jilexifoim and alveolai saicoma 
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Infection of Lymphatic Glands — 

Theie aie tMO foims of saicoma espetially adapted to infect lymphatic 
glands secondaiilv — the lymphosaiioma and the endothelial saicoma, of bone 
oi elsewheie , the leason being that the tumom cells fiom the beginning he 
in fiee connection AMth lymph ladieles Of lymphosaicoma of a long bone — 
1 e a saicoma of Ivmphatic tissue — I liacc seen but a single c\aniplc of the 
lowei end of the femui Of endothelial sauoma the most niaikcd case I 
lecall i\as an mtaet piimaiy tumom mriltiatiiig and leplatmg the head of the 
tibia in a man of 17 The limb Mas amputated The giowth ulien dnidecl 
ivas liighlv aheolai to the naked its meshes being filled Mitli laige, flat 
polygonal cells Death occuiicd fiom exhaustion On dissection the 
popliteal and femoial (deep inguinal) Emphatic glands neie found enlaiged 
fiom secondaiy disease on the side of the piimaij' tumom 

By leason of the necessaiy lelationship betMccn the tunioui cells and 
the Ijmphatics it might at fust be doubted if an endothelioma can be any- 
thing else than malignant But m this connection mc ha\e to lemembci the 
essential biological diffeience that exists betneen the cells of benign and of 
malignant gioivths, as shoun m spontaneously apjieaimg tunionis in miee 
the benign tumom — e g , adenoma of the mamma — does not admit of being 
giafted eithei into the same mouse oi into otheis nheieas the malignant 
tumom — eg, a squamous- celled eaicmoma of the \ul\a — can be successfully 
giafted on the same oi on othei mice 

It is not the simple tiansfeience of elements then that suffices to pioduce 
metastatic gionth , theie is a piofouncf cliffticnce m the biology of the simiile 
and the malignant cell ulien we knoev m uhat this consists mc shall knou 
the pathogenesis of malignant disease Not tlie least tantali/mg thing m 
legaid to malignant gioivth is that one can see so cleaily hou it staits and 
how it piogiesses, without being able in the least to explain the why 

The Removal of Portions of Sarcoma for Histological Diagnosis — 

This piactice is at piesent uidely condemned by suigeons and yet almost 
as ividely lesoited to The lemoval is obviously accompamed uith the open- 
ing of 'iTssels and tlie displacement of tumom cells into oi oi ei then divided 
ends The giossest instance of dissemination pioduced by exploration of a 
bone saicoma of which I peisonallv knoiv iias that of an osteoid tumom vhich 
suriounded the louei end of the shaft of the ladius m a young man The 
sivellmg was thought to be possibh'^ svphilitic, oi clue to some foim of neciosis 
accompamed vith the foimation of an ln^oluclum It was cut into and 
exploiecl A iveek afteiwaids an enlaiged gland was felt at tlie elbow and 
anothei m the axilla, blood-stained fluid vas withdiaivn fiom the pleuia, 
and Muthin two months of the exploiation death had occuiied uith mctastascs 
m both lungs 

Div heat hoMe\ei, is, I find, a satisfaetoiy means of tissue fixation 
Excellent histological sections may be piepaied fiom the thoiougliN cooked 
muscle of loast mutton oi liom cubes cut out fiom kidney thoiouglily cooked 
by flying Heat is aftei all only a mode of coagulating the cell piotems, and 
fixing the tissue In inicioscopic sections ot loast mutton, stamed with log- 
Mood and eosin, the stiiated muscle is well dyed vith the lattei and pieseiies 
its double stiiation, the nuclei of the saicoleinma aie perfectly stamed mth 
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the hTmatowlin and so aic lliosc of the cells of the ^\alls of the aiLciiolcs 
and ol the gencial connectnc tissue cccn ‘Miesehci s c\hndeis’ in some of 
the muscle fibics aic quite mcW displayed, and so in the kldnc^ miitatis 
muiandn Then win not e\adc the dangei In ti\ing heat ^ 

With the technical aid of ^Icssis Allen and Ilanlnins I hace dcMsed an 
clcctiicalK heated boiei to lemoxc a cjhndei of tissue with a mcw of coagu- 
lating and killing it as the instiuincnt is picssed foi wauls The boiei is 
heated In an clement contained in its wall (which is double) the coil of w Inch 
letmns on itselt and is connected at each end with a leading wnc The boici 
woiks m an outci double tube (the space in which is packed with asbestos) 
fitted to a ccntialh boicd box-wood handle and is furnished with a plungei 
to push out the included cyhndci of coagulated tissue fiom its cutting pene- 
tiating end 

In using am such boiing instiument, the essential indication would be 
to penetiate the tumoiii ici\ slowly, in oidci to coagulate and kill not only 
the tissue foi imcioscopic examination within the boici, but also that 
immediatelv aiound it One technical chfriculty to o\cicome is to leducc the 
diametei of the boici to the leqiined si/c theie seems to be no waj’’ of heat- 
ing it b\ aiiv mode of conduction fiom the pioximal end , the inclusion of a 
coil in its w all im oh es some thickness, and coi i esjionding in ci ease in diametci , 
a boiei not exceeding a quaitei of an inch would be the maximum clesnablc 
Anothei technical difficulty is the detachment of the cylmdei of tissue the 
coagulation would extend beyond the cutting edge in fioiit, but how to 
disengage the cylmdei of coagulated tissue without teaiiiig thioiigh the 
uncoagiilated ^ 

The Rarity with which the Growth of Sarcoma follows Fracture of 
the Long Bones — 

This IS anothei subject woith leflectioii I am peisoiially acquainted 
with only one case This was of a healthy policeman wdio wxis pushed 
Moleiitly against an non laihiig and fiactmed the shaft of the humeius near 
its middle The fiactuie healed noimally and the splints weie lemoved 
A month and a half afteiwaids the patient noticed a nodule foi the fiist 
time about the site ot injury, this mcieased in size and wns put down 
as excessne callus As it continued to incicase, saicoma was diagnosed 
and the limb was amputated thiough the shouldei -joint On dissection, 
a laige tumoui was found suiiounding the site of fiactuie And it is 
mteiesting to note that the tumoui contained a conspicuous amount of 
caitilage, as though tlie caitilage of the callus had paiticipated m the 
pioduction of the chondiosaicoma Death oecuiied tw'o yeais latei wutli 
pulmonai metastasis 

It is not that the fractuie thiough the shaft of a long bone occuis 
thiough coinpaiatn ely ineit tissue — the adipose medulla and compact 
wall What is commonei than tiansyeise fiactuie of the patella’ Yet 
the giowth of saicoma as a sequence is unknown It is significant that 
the same is tiue of bone tubeiculosis , it is not set a-gomg by fiacture 
It may be by contusion The gieatei injuiy leads to the gieatei leaction, 
and to the local immunization by cells and body fluids against an extianeous 
factoi 
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Pathogenesis of Malignant Disease — 

The loiegomg consideiations lead me to offei an livjjothesis of the patho- 
genesis of human malignant disease uhich compiises tliiee elements (1) That 
the agent is a filtei -passing oi ultiamieioscopic Am us , (2) That this is not a 
paiasite, but is symbiotic, adsoibed to the ccll-nueleus and cytoplasm — like 
a dye to filtei papei , (3) That foi the symbiosis the cell must be piepaied 
The piejiaiation takes place usually by chionic inflammation — the gieat pie- 
cuisoi of malignant disease 

Singh^ eithei the fust oi thud faetoi is haiinless so fai as malig .ant 
gioAvth is concerned All thiee acting togethci, the biology of the cell is 
fundamentally changed , it is icndeied independent of the lest of the boch, 
Aihich it continues to iiiA'acle and ultimatel)'^ leads to the death of the host of 
uhich it oiiginally foimcd a noimal pait 

One IS leminded of Paget’s doctiine of the constitutional natuie o^ 
malignant disease Intel pi eted in a concietc loim on such an hypothesis 
that which is “ tiansnnttcd ’ and is ‘constitutional ’ uoiild be the iiltia- 
micioscopic Aims, fiom the jiaient to the offspimg A\ithout pioducing anA' 
oiganic lesion in the unpiejiaied placenta oi any nccessaiih’’ m the offspimg, 
and cAen being passed on to a fuithei geneiation until the piepaied spot 
aiises 

That AAliat is tiansfeiied is not the malignant cell is cleai fiom the fact 
that in cancel ous stock the disease does not necessaiily appeal m the same 
oigan, noi is it oi the same histological kind indeed saicoma maA be intei- 
calated amongst cdioinomata The filtei -passing Aims itself is mdiffeient oi 
polyAalent it is the piepaied cell that dcteimines the histological foim of 
the disease This is congiuous, too, AA'ith the fact that independent and 
histologically diffeient caicinomatous tumouis may coexist in the same subject, 
01 sarcoma maj'' coexist AAith carcinoma nay, theji ma}' coexist in the same 
organ, as Aiheie a saicoma of the myometiiiim giOAis alongside a caicinoma 
of the uteiine mucosa 

The adsoiption oi sjnnbiosis of i liAung ultiamicioscopic Aims Aiitli the 
cell ma}^ be lesponsible likeAiise foi the abnoimal mitosis so conspicuous in 
the cells of malignant gioAAths, the noimal diAusion of the cell could liaidh 
be else than upset undei such cnciimstanccs 
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THE NOMENCLATURE OF DISEASED STATES CAUSED BY 
CERTAIN VESTIGIAL STRUCTURES IN THE NECK 

B\ J ERNEST FRAZER London 

This is an effoit to indutc Biitisli clinicians to abandon ccitain tciminologies 
Aihich aie inaccuiate misleading and not siiiricicntlv compichensu e, and to 
substitute foi them a nomenclatuic oi classirication winch has at anv late 
the Mitiie of being m accoid with embi vological facts and possibilities The 
hoaiy legends of oin >outh still hngei in coineis of text-books of desen edh 
high leputation, but the jiathetic mteiest with wliicli wc see them ought not 
to keep us fiom admitting the possibihtj of impioMiig on them 

The paiticulai conditions about which I am eonceined at piescnt aie 
those which aie lumped togethei undei the distinguishing teim ‘bianchial’ 
oi ‘bianehiogenctic’ These teims have been m use unwoithily foi many 
yeais past ‘Bianchial cyst’ is a common expiession m the mouth of the 
student, and some say that ‘bianchial carcinoma’ is not excessively laie in 
the neck of a patient 

It must be stated heie at once that the question whethei such a giowth oi 
such a c}’’st exists oi does not exist is not of anv impoitance at all fiom the 
piesent point of new wc aie not conceined with that, but onljr w'lth the 
liiovision of a bettei class-name undei Aihich if it occuis, it would fit 
natuiall}'', and wdiich it would not lequiie if it does not occui As a mattei 
of fact, ceitam de^ eloiimental vestiges in the neck undoubtedly gne rise at 
times to ceitam pathological foimations, so the necessity exists foi an 
accurate and compiehensive nomenclatuie 

The objection to the use of the w'ord ‘bianchial’ in this connection lies m 
the fact that these things aie not bianchial in the stiict sense, have nothing 
to do Aiith bianchia;, and m many cases aie outside the legion which might 
be homologized with the phaiyngeal aiches that caii} gills m the loivest 
vertebiates Thus, ca en if the AA'oid be extended to take in the gill-beaimg 
regions, it AAould still be inadequate and eiioneous 

A bettei conception of the seveial conditions of this kind that ma}'^ occui 
in the neck might suielj”^ be obtained by a teimmolog}^ that jmts them m a 
class Avith all othei diseased vestigial stiuctuies m the body and allows of 
necessaiy subdnnsion and sub-classification enabling it to include all the 
possible pathological Aaiiations of these stiuctuies, m any pait 

It IS common knoAAdedge that the phaiynx of the human embijm possesses 
in its flooi a senes of vi&ceial aiches, AAith mteiAenmg visceial giooves — not 
clefts, as IS often AAiongty stated Noav these aiches do not coiiespond to 
the bianchial aiches m fishes the tlmd visceial aich can be homologi/ed AAith 
the fiist bianchial, but the tA\o Ausceial aiches m fiont of this aie not piopeil} 
bianchial MaiiA of the ‘bianchiogenetic’ foimations occui in fiont of the 
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legion iihich leally couesjioncls to the gill-beaiing legioii of pinmtne fisiies 
Moieovei, many otheis aie leallj’' ectoclcimal in then oiigin and — foi those i\ho 
have a piedilection foi fishy nomenclatuie — niiglit vitli a ceitain amount of 
piopiiety be teiined ‘opeiculai’ oi ‘sub-oiicieulai ’ But vliy do ve in these 
cases leave the lines of classification that usually suffice in pathological niatteis 
and plunge into the sea aftci some piimcval ft&h to find a label “i* These foima- 
tions aie not ataiistic noi, it may be said, do they icjnescnt, as thc}'^ come 
befoie the clinician ain condition cvei piesent m any noimal animal the} 
aie liathological changes occuiiing in vestiges of stiuctuies noimally piesent 
in the human embivo and then label ought to shov tins The human cmbi}^ 
ne\ei has and ne\ei had bianchi.aj moipliologists behcic that the Msceial 
aiches and gioo^es maik a phylogenetic nicmoiy of a bianchiate stage m 
e^ olution, but the indn idual v ho possessed those apjiendages in a bygone 
time vas not human but at best a tailed amphibian, oi at a lovei level a 
soit of mud-eel 

The objection that the bianchial’ label is inadequate is, lionet ei, of 
moie diiect foice than that of its iiielevant oppoitumsm vlien one is seeking 
to obtain a gcneiallv and unneisally ajiplicable classification It vould 
peihajis, make the mattei cleaiei if a shoit summaiv veie given of the 
embryological facts concerned Disicgaichng the complexities of the fouith 
pouch, ve can sa} that each of the foui Msceial giooves — vhich he behind 
then numbeied aiches — ends m a deep laicial potich vhich is close to the 
suiface, its lining entodeim being m fact in contact vith the sin face ectodeim 
vheie this lies at the bottom of a coiiespondmg cutonal gioooc The lateial 
pouehes have doisal and icntial angles, and the suiface of contact vith the 
ectodeim extends piopeily fiom one angle to the othei In the case of the 
fiist pouch, hovel ei theie is no definite lovei angle, and the contact is only 
with the upturned doisal angle In the case of the second lateial pouch the 
distance betveen the angles inci eases lapidty, the uppei angle and the pouch 
below it lose then contact vith the ectodeim, and this is then only found in 
the legion of the i ential angle the uppei oi doisal angle icmains peimancntly 
in the middle eai, and the lovei oi vential angle is placed in the tonsillai 
fossa As the neck thickens, the 4th, 3id and 2nd (vential) angles letiie fioin 
the geneial suiface but caii}" vith them then external contacts, m tins vay 
the external giooies coiiesjionding to these pouches vith the external aiches 
between these giooi es, all lined by ectodeim, aie coveiecl m bj'^ a hood oi fold 
winch glows oiei them fiom the doisal aspect, extending fiom the 2nd aich 
in fiont to the peiicaidial legion behind Thus a leccss lined by ectodeim is 
foimed, at the bottom of which aic the external aiches and the external giooves 
which aie connected vith the mteinal pouches This lecess is the ceivical oi 
pjeceivical sinus It is quickly coveied in, its opening on the suiface is closed, 
and It ajipaiently disappeais it vould be bettei, peihaps, to say that, like 
these othei lemnants, it is no longei to be lecogmzed, and it will facilitate 
compieliension of the conditions it we imagine it still peisisting in some 
obscuie foim Then as the neck glows, the peisisting sac will be diawii away 
fiom its close lelation to the immediate wall of the phaiynx, and its ectodcimal 
contacts vith the pouches will be diawn out into long cell-stiands, which may 
contain a lumen, and can be teimed ea.te>nal phaiyngeal ducts, in contiast 
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with a similai but much Jess extensnc — in Jiiiman cmbnos — cliawing out of 
the cntodeimal poiiclics wluch can be called vUcinal phanjngcal duct^ Tluis, 
if this sNstem lemained thete would be thiee intmial ducts diawn out liom 
tlic pliaivnvat points coiiesponding to the de\ clopmental pouclies and tlicse 
ducts would be continuous tlnongh a solid inteuncdiuin (the closing jdatc) 
with tlnee titcinal ducts which would conceigc on a common cavitv, the 
cervical sinus Tlie connection of tins sinus with the suifaec is diawn out 
into a naiiow tiact and as a mattci of fact, the external duct lunning fiom 
the legion of the second pouch opens into this tiact and not into the sinus 



iiG 97 — Schermtic figure to slion the \estigial structures in the neel uith their 
relations to main arteries and nerves Tlie epithelial bodies are not represented 

Id, Ild, Dorsal angles of 1st and 2nd lafcril poucliP~, III, III, /t , ‘Internal 
pliarvngial ducts denied fiom itntral aiclps of 2iid 3rd and 4tli lateral pouches 
■1 S U Eatnmal ph irrageal ducts dern ed from 2nd 3rd, and 4th eitornal grooves 
J Laier of cntodennal cells cut oil from loner part of Eu=tachian tube 

(Bcproduccd from a draumg by the Author) 

wlucli thciefoic has onl}^ the external ducts fiom the Sid and -ith pouch 
legions luiinmg into its deep aspect A sclieme of tlie aiiangement is given 
in Fig 97 

Tlieie seems to be no leason wlijr awy of tliese vaiious and several stiuc- 
tuies should enlaige, and also no leason why any one of them sliould enlame 
moie than aiiothei Mi Hamilton Bailey, m his veiy mteiesting papU 
on “ The Chnieal Aspects of Bianchial C3tsts ” in the Apiil numbei of this 
Tourxal, gnes four t37ips of the condition His first t3"pe is one that I 
would feel disposed to lefei to the elongated tract leading to the sinus, oi to 
the 2 nd external duet wliieli luiis into this tiaet His second t3rpe seems to 
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point to enlaigement ol the sinus itself The thud should be lefeiied, I think 
to enlaigement of the 2iid external duct pcihaps with moie oi less enlaige- 
meut also of the sinus I niaj* icmaik in this connection that Mi Bailey, 
in quoting fioni me in this mattei, has gathered a Mioiig mipicssion of niv 
statement regarding the lelations to 'icsstls and iiencs if he icfcis again to 
the papei he mentions he Mill find that I Mas speaking of 3id pouch connec- 
tions only, and am not in any nay at vaiiance Mitli clinical cxpeiience These 
lelations Mali be consideied latei The foiiith type is a ^ely inteiesting one 
to the embiyologist foi it may be the icmnant ol an intein d duct, oi possibly 
deiived fiom one ol the ‘epithelial bodies’ mIiicIi aie iound in association 
Math the pouches , oi it is possibljq in spite of its ejnthelium, an ectodcimal 
deiivative, oi one associated Mitli the closing mcmbianc 

These leadings of the types gnen by Mi Hamilton Bailey aie of couise 
meiely pious opinions of my omu Theic is only one May of settling the oiigin 
of any paiticulai instance ol an cnlaiged vestige and that is by detailed 
anatomical examination Mitli lefeience to lelations folloMcd aftei lemoval by 
micioseopic investigation The question ol anatomical iclations has to do 
paiticulai I))- Mith the connections Math the jihaiynx and docs not applv so 
much to deiivatives of the sinus placed moie supeificially the tlnee pouches 
and then coiiespondmg external ducts beai definite and distinct iclations to 
the mam vasculai and nenous stiuctuies and these iclations, ij the vessels au 
noimal aie ahsolntchj jiaccl and ceituin The piimaiy iclations aic slioMii ni 
FiS 07 

The 2rd external duct passes bctMeen the tMo caiotids and in liont ol 
the vagus The 3id goes behind the common oi inteinal caiotid and in fiont 
of the vagus The 4th is cliaMii doMii by the aicli of the aoita on the left 
side, and by the subclaMan on the light These iclations aie facts, not 
theoiies and aie absolutel}" fixed if a duct; goes behind the main aitei}^ and 
111 fiont of the vagus, it is a lemnant of the 3id duct, but if it does not do so 
it is not a lemnant ol this duct Similail}'', the i emnant of the 2nd goes betM cen 
the tMo caiotids to leacli the jihaiynx Any depaituic fioni this aiiaiige- 
ment is not possible, if the vessels aie noimal Whethei oi not any paiticulai 
one ol these stiuctuies ma}'^ be enlaiged is, as aheady stated beside the point 
but it may be said that (so fai as I knoM) the only one that has been lecognired 
Math certainty is the 2nd, so fai as the 4th is conceined, its couise Mould seem 
to militate against its sumval in any daugeious loim The ceivical sinus 
IS supeificial to the vessels, and its 02 iening is in fiont of the steinomastoid, 
didMii doMm to a low level in the neck Fig 97 shoMS hoM this ojiening mav 
lead stiaight into a 2nd duct Muthout necessaiily mvobing the piopei sinus 
at all If the closing jilate M'eie peifoiated, it is conceivable that aii}^ of these 
ducts, if patent, might lead into the phaiyux the site of the 2nd pouch is 
at the tonsil, the 3id at the tiyiifoim fossa, and the 4th at the loMei end of the 
phaiynx Of these, again a peifoiation has onty been ccitainty lecognized 
m the 2nd, but it is quite possible that it might exist Mithout demonstiation 
in the 3id The ectodeimal dein atives might be expected to shoM" a stiatified 
cell-lining, and a columnai -celled laymi M'ould piobably exist in any eiito- 
deimal jn elongation Iinall}'-, theie develops m some Iomci mammals a 
‘siqDeificial thjmius’ in association Math the cctodeim of the sinus, and it may 
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be that tlie Ivmphacleiioicl tissue m the A\alls oi cysts of the sinus (picsumably) 
IS le.ilh thvnuc I ha\c examined some scetions of sueli cysts in uluch the 
tlnmic" stuictmc A\as moie tlian stionglv suggested and Ailiat looked like 
badlv ioimed Ilassall s coipuscles A\cie distubuted thiough the tissue 

The Acstioial stiuctuics in this legion, then, as shouii in the diagiam 
include entodeimal pioeesscs of the 2nd 3id and ith pouches, ectodcimal 
ducts associated uitli the same pouches and a cenical sinus with its diaun- 
out channel ot apcitmc lllention has been made of othci stuictiiies connected 
AMth these pouches dciued fiom the ‘epithelial bodies’ of tlie pouches these 
Ilia'S possibly foim small cysts — associated nith the deep aspect of the thyioid 
gland oi uitli the paiathyioids, oi m the nppci pait of the tlioiax — uliicli 
should liaie then piopei place ni a complete noiiiciiclatuic, but they aie not 
lepiesented in the diagiam Ccitam othei stiuctuics aic shoiin, hoiicici 
uhich should also be included in any classification ol vestiges heie One is 
the tlivioglossal duct, about uliieh it is not necessaiy to say moie, as its 
occasional pathological peisistcnec is veil knouii The othci, labelled X in 
the diagiam, is a double layci of entodeimal cells which aie cut off iiom the 
lowei aspect of the Eustachian tube I ha\e desciibed the oceuiieiice of this 
in the thud month, and it is the icsult ol the same pioeess which has sepaiated 
the doisal and icntial angles of the 2nd pouch a foiwaid giowth fiom the 
3id aicli destioys this poitioii of the 2nd pouch and comes up against the 1st 
giooie, which is caught between it and the 1st aicli Moiiihologically the 
entodeimal pait thus caught may lepiesent the lowei angle and inteinal duct 
ot the 1st pouch, and the lesult is that the fust gioove, m the tubal legion, 
is wiped out of piactical e\istence, toi the opposed layeis of eiitodeim seem 
quickly to disappeai But the possibility of then peisistencc is ahvaj'-s theie 
eien if it has nevei occuiied up to now, it may happen to-moiiow' but the 
onty cMdence against its occuiienee is jiuieh'- negative Hence fiom the 
point of Anew of tins pajiei, it must be included among the A’-estigial possi- 
bilities If a cyst of such a Acstige w’eie piesent, it would he beloAA' the tube, 
behind (at any late m pait) the teiisoi palati, and m fiont of the caioticl and 
st 5 dopliaiyiigeus, and it by any chance it opened into the phai^mx, it would 
do so tlnough the sinus of Moigagm 

All these Amiious potentialities foi pathological actiAuties, to my mind, 
call foi classification undei piopei headings The label ‘biancliiar onlj 
touches mdiiectly a small pait of one ot them, is doubtfully applied to anothei 
pait, has leally nothing to do Avith the lest ot it, and is altogethei lacking 
m association with the otliei Acstiges Ea^cii if one submitted to a piscine 
teiminology toi a human condition, that AA'Quld ledA^e the otliei conditions to 
be labelled sepaiately Suiely it would be more collect to include all signs 
of pathological piocesses m such lemnaiits undei the geneial tcim vestigial 
m cA^eiyday use, m lefeience to some jiaiticulai case, the qualifying teim 
‘ceiAical’, ‘abdomiiiar, oi wliatcAei it might be, AA'ould be diopped as un- 
neccssai}’^ Fuithei subdiAusion AAould giA''e us such distinguishing labels as 
might be coiiA’^eiuent teinis such as median and lateial, supeificial and deep, 
ectodeinial and entodeimal, oi AihateA'ci AAOid might be suitable, would aid 
in distinguishing any paiticulai condition among the class of A’^estigial patho- 
logical states Thus, a peisistent and open canal ot His aaouW be piopeily 
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desciibed as a median oi paianiedian vestigial entodeimal sinus, althougli in 
CA eiydd}^ use the labels of ‘canal of Ills’ oi ‘ thjn oglossal duct’ vould piobabh 
be piefeiied as less cumbiovis, and theic aie no objections othci than geneial 
ones, to then use, the common ‘biancliial cyst’ in the neck nould become a 
lateial vestigial cyst, cctodeimal oi entodeimal as the case might be, and could 
be moie paiticulaily distinguished if its developmental lalue admitted of 
definite demonstiation a cvstic distention of a peisistent icmnant of the 
fiist giooie Mould be a light oi left sub-tubal vestigial (entodeimal) cyst the 
same idea m teimmolog}’^ nould come in, nith desciiptne accuiacv, in fistulfc 
oi caicmoma oi m any othci condition associated nitli ccstigial stiiictines 
I am afiaid that I have niitten somenhat at length on nhat niav be 
considered a mattei of lelatnely small impoitance, but it seems to me that 
impiopei labelling is a liuitful souicc of mistaken ideas and a hindiance to a 
pioper conception of the undeilving facts, nheieiei it is emploved I liaie 
tiled to shoM that the void ‘bianchial’ is majiphcablc to most of the cases 
111 M'hich it IS used definitely nioiig in some of tlicm and of doubtful lalue in 
the otheis I confess that I nould like to sec the noid completely diopped 
fiom all niitmgs on human anatomy oi embiyologj' A jnopei nomeiiclatuie 
should include undei one heading and in one class the scieial affections nliich 
have then oiigin fiom i estigial pcisistencc, m nhateiei pait of the body thei 
maj^ occui, and sliould allon of lational siib-classification nithin this class 
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VISITS TO SURGICAL CLINICS AT HOME 

AND ABROAD 


PROFESSOR PUTTI AND THE ISTITUTO ORTOPEDICO 
RIZZOLI AT BOLOGNA 

The Oithop.Eclic Institute of Piofessoi Putti is Diiecloi ones its 

existence to the geneiosity and tovesight of Ri77oh a gcneial snigeon of 
Bologna, nho left his nhole foitiinc foi the pm pose ol buying a laige Olivetian 
monastcij'^ ncai the city con\ citing it to its picsent piiiposc, and paitiallj^ 


I < 



Fig S8 — ^Viow from the Institute 


endowing it The Institute is situated on a high hill, about thiee-quaiteis' of 
a mile outside the city walls, and commands fiom its grounds and balconies 
a magnificent panoiama of the city itself and the countiy foi miles aiound 
{Fig 98) To English readeis the idea of a monastery conjuies up visions of 
fionnmg nails and daik, depiessmg cells, but this fine old Italian monasteiy 
VOL \I — NO 41 10 
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IS veiy diffeieiit , the whole place is full of light and an and beautv" and 
must scive as a constant inspiiation to all Aiho aic pinilegcd to uoik theie 
Much of the liuilding is of polished maible, and the inteiioi is laiishly 
adorned uith fiescoes and niiual paintings iihilst its aichitcctuic, though 
simjile IS concen ed on a noble and effectn e jilan 

The building has lent itseli adninabl}’^ to ad ijitation as a modem oitho- 
pudic hospital A cciitial (oiiidoi inns light thioiigh it, and houses on eithei 
side the administiative offices and the gymnasia the yaids aie disjiosed to 
light and left of it, on ti\o floois, aiiaiiged aliout huge quadiaiiglcs yliich aie 
planted out as sub tiopical gaidcns {Fig 99) The adult patients aie nuised 



Fig 99 — A ww in one of the qundinnfrles 


foi the most pait m the oiigmal monastic cells uhich aie looms laige enough 
to accommodate thiee oi foui beds , paying patients of the fiist giade, hoa- 
cMi, each have looms to themselves Childieii aie housed in tvo laige 
modern vaids of the usual type, made bj'^ knocking donn the paitiiig-valls of 
a iiumbei of the monastic cells 

The hospital can accommodate about 200 in-patients, and these aie of tiio 
kinds, flee patients and contiibutoiy patients The lattei aie of thiee giades 
(1) Those who can only pajr a model ate amount tovaids the total cost of 
then maintenance, (2) Those i\ho pay just about as much as the}'' cost, 
and (3) Those who jiay fieely No distinction is made, as legaids the geiieial 
social amenities jiiovided, betiveen the vaiious giades of coiitiibiiting patients 
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The geneicil principle upon ^\hlch the hospitcil is luii is tliiit then payments, 
added to the small cndo^^ment that \\as left o\ei fiom Rirzoli’s foitune aftei 
the building itself had been bought and adapted sene to maintain the fiee 
patients and to avoid constant appeals to the chaiitable public Theie aic, 
as a uile, about 50 fiee patients and 150 paying ones , it is found that 
these piopoitions aie appio\imatcly collect m iclation to the piesent economie 
conditions Out-patients contiibute being aiianged m two giades accoidmg 
to then means, but they do not pay as much as they cost , a feu uho bung 
ceitificates of leal poveity aie tieated entuely giatuitously The cost of 
tieatment is still high foi the cost of In mg has not fallen m Italy since the 
Wai ended uages lemaiii at the uai-time lexel and consequently all com- 
modities leniain evpensnc 

The Diiectoi takes an actne inteiest in the business side of his hospital, 
in addition to caiiying out by fai the laigest shaie of the suigical uoik, in 
his cential olRee he has laigc-scale giaphs, ulncli show all the impoitant 
admimstiatnc data m a foim in ulnch they can be leadtly studied, these 
aie kept hung on the nails all lound the loom In this deiiaitment, also aie 
pieseived the letoids ot all the patients filed on the caid-inde\ system uhilst 
eieiy sub-depaitment has its oun legisteis and can supply details conceimng 
any patient at a moment s notice Consideiable attention is paid to the 
keeping of good lecoids and nheieiei possible these aie made upon a umfoim 
plan foi instance, m all cases of poliomvelitis a special punted foim is used 
on uhich all the impoitant headings aie set doun Full use is made of photo- 
giaphy as an aid to aceuiate lecoidmg , almost eieiy patient is photogiaphed 
befoie and aftei tieatment and punts and lantern slides aie made fiom the 
negatnes and filed accoidmg to subject so as to be immediately aiaikble foi 
teaching puiposes Foi the lecoiding of scoliosis Schultess’ dianing apparatus 
is used, 111 toiijunction uith a special chait, uliilst in many cases of talipes and 
the like plastei casts aie taken and piesened m the museum The concep- 
tion and oigaiiizatioii of the whole place aie admiiable and one lecognizes 
eveiyuheie evidence ot the twofold function that the Institute has been 
designed to fulfil, i iz , that of a cuiatii c hospital and of a centre for the studv 
and teaching of oithopaedic science And this is surely leij'' fitting, foi the 
city of Bologna is the home of the oldest umveisitj' in the w'oild Valsah'-a 
and Malpighi weie amongst its foimei piofessois of anatomy, and the fine old 
oak-panelled room in which they taught is still showm to niteiested visitors 
to the University libiai)'', where it serves nowadays as a committee-ioom , 
there one may see the beautifully-caived hfe-size figures of the dissected 
human body with which the niedneval piofessois weie wont to illustrate then 
Fctuies Here also Taghacozzi taught, and there is a quaint figure at the 
head of one of the wooden pillars of the room showing a little imp holding 
out a human nose towards the visitor ’ 

The Unn eisity of Bologna is still of considerable size and impoitaircc , 
it has over three thousand students Dr Putti is the Professor of Ortho- 
pedic Surgery, and gives regular clinical teaching to the undei graduates At 
Bologna, Rome and Naples, medical students are lequued to attend com- 
pulsoiy courses nr oithoirccdic surgery, though they are not yet required to 
pass anj'^ special evammation nr that subject 
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In connection with the Istituto Ri//oh tlicie is a veiy fine hbiaiy, dedi- 
cated to King Umbel to I Tins magnificent loom, mIiicIi nas oiiginally the 
lefectoi}'^ of the monks, has its nails and loof decoiated nitli beautiful muial 
paintings , its noble piopoitions and iich colouiing make it one of the glories 
of the ancient city of Bologna In this hbiaiy aic filed copies of all the leading 
oithopiedic and geneial suigical peiiodicals of the noild togethei nith some 
7400 theses, and theie aie ovei 7S00 books of icfcicncc U])on its shehes 
Abstiacts aie picpaied by the hbiaiian, undei the Piolessoi’s dnections, of 
all the most impoitant papeis published, and these aie filed and inde\ed in 
such a mannei as to be leadily available Tlie Diicctoi and his associates 
make consideiable use of the hbiai}’’ , Ave ncie told by one of tlie 3 mungei 



Fio 100 — One of the three g\ ninnsm 


assistants that Piofessor Putti spent many houis theie, studying the niitings 
of foieign authois, oi looking up the bibhogiajihy of any cases of unusual 
mteiest that might be m the v'aids His lectuies show a vide acquaintance 
Avith the At oik of otheis, as aa'cII as a AAealth of peisonal obsei Action and 
expeiience The fullest possible use is made of all the clinical mateiial aA^ail 
able, and so efficient is the system of fact-iecoiding, so fiuitful the spiiit of 
piogiess and leseaich that infects all the AAoikeis, that it has lecently been 
found possible to bung out a journal, six times a jmai, embodjung the oiignial 
papeis that emanate fiom the Istituto In this journal, entitled La Clwiagifi 
degh Oigam di Movimento, aie also published abstiacts of the leading papeis 
m cuiient oithopsedic liteiatuie 
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The basement of the bmlding houses a well-equipped labolatol^^ m A\hich 
all loutme im estigations aie made and leseaiches aie caiued out Theie aie 
ample facilities foi chemical, histological, bacteiiological, and expeiimental 
Moik, at the picsent moment one of the assistants is engaged upon an 
imestigation of the macioscopical and micioscopical changes that take place 
m tiansplanted fascia lata and the joints themsehes aftei the peifoimance 
of aithioplasty m dogs 

The gymnasia {Fig 100) aie tliiee m numbei , theie is an oidmaiy massage 
and e\eicise-ioom, and theie aie also tiio instiument-halls, one filled with 
Zandei appliances and the othci with Sehultess mstiiiments Questioned as 
to his vieiis conceinmg the efliciency of these meiely mechanical methods of 
exeicismg, Piofcssoi Piitti lephed that whilst he thought them infeiioi to the 
lemedial exeicises that could be gi\en by a good gymnast, tliej’- weie at any 
late useful m a place uheie laige numbeis of patients had to be tieated and 
the staff A\as limited in numbei Foi example, on the afternoon of oiii iisit 
120 patients ueie expected, uhilst cluimg the Wai theie weie at one time as 
many as 800 undei tieatment 

The museum contains a numbei of piepaiations of the oidmaiy kind 
and 111 addition, a laige collection of plastei casts and small-scale models, 
specially made foi leaching puiposes The casts ilhistiate ei eiy kind of defoi- 
mity, befoie and aftei tieatment , amputation stumps , and especiallj’- stumps 
that haie been subjected to Piofessoi Putti’s opeiation of cmematization 
Theie is a laige exhibit, also, of the aitificial limbs that have been devised 
foi use vith the cmeplastic and othei amputations The models toi the most 
pait illustiate conseiiatne methods of fiactuie-tieatiiient, and amongst the 
most mteiestmg aie the models of Codnilla’s oiigmal appliances foi the tieat- 
ment of fiactuie of the feiiiui by diiect ti action upon the bone It is claimed 
bv the Bologna school that Codnilla (nho was the second diiectoi of the in- 
stitute) vas the hist man to invent and apply this method 

Piofessoi Putti {Fig 101) IS the thud Dnectoi , he has held the office 
foi about ten yeais, and seived foi about fouiteen yeais undei his piedecessoi, 
Codnilla He is a ivhole-time paid officei, and is not alloned to opeiate oi 
to tieat patients outside the Institute, though he may hold consultations out- 
side and may of couise, have pm ate patients admitted to the institute 
undei his caie He has seven assistant medical officei s, the majoiity of whom 
are engaged upon some soit of oithopasdic leseaich m addition to the loutine 
duties that thej’’ peifoim The semoi assistants peifoini a ceitam numbei of 
the opeiations, and, in the case of paying patients, leceive a piopoition of 
then contiibutions foi eveiv^ opeiation that thej'^ peifoim They also act as 
anesthetists All plastei s, moveovei, aie applied by the assistants and they 
caii}'^ on piacticalty the nholc of the vioik m the out-patient depaitment 
Piofessoi Putti, it Mill be leahzed, is a veiy busy man, and a man of manj^ 
paits , he finds time, liovvevei, to make himself conveisant vith the details 
of the voik that is going on m eveiy depaitment and m evei 3 '- depaitment 
one can see the impiess ot his enthusiasm, his vigoui, and his piogiessive, 
oideilv mind Semoi suigcon, administiatoi, editoi, consultant authoi uni- 
veisitv piofessoi, and head of one of the laigest oithopaidic noikshops in the 
vvoild, Piofessoi Putti nev eitheless finds time to make fiiends with piactically 
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eveiy patient in Ins hospital and to cany out Inmself the gieater nunibei 
of the opeiations necessai}'’ , and in walking lound Ins hospital A\ith him, 
it was a pleasuie to see the lespcct and goodwill nith nJnch he nas gieeted 
by all the patients and then fi lends 

In connection ^^lth the Institute theic is, as mc have 3 ust lemaiked, a 
leiy laige woikshop, uheie ovei 100 men and ^^omcn aie engaged upon the 
manufactuie ot aitificial limbs oithopaidic appliances of evei}'’ kind, and even 
suigical mstiuments The patients paj’’ just enough foi then appliances 
to make the uoikshops self-suppoiting, uithout any piofit being made The 
majoiitj^ of the aitificial limbs lequiicd by the Go\einmcnt foi aim)’’ pen- 
sioneis aie made heie , thcie aic a tcitam numbei of limbs ol standaid type , 
and otheis, of special design haa’c been devised foi individual cases of cmenia- 
tization At this factoiy also, aie jnodiiced all the instiumeuts that aie used 
m opeiation at the Institute including not only simple tools such as*’scalpcls 



Fir 101 — Piofessor Putti m tlio iinitN 

and foi ceps but also elaboiate mechanisms such as motoi sans and dulls, 
opeiatmg tables, and the like 

The latest de\eIopment of the hospital is its countiy bianch , a laige 
building has been acquiied m the Dolomite Alps foi the tieatment of suigical 
tubeiculosis and othei conditions by altitude and hehotheiapy This building 
is now m jnocess of adaptation to its new puipose, and Mill be leady, it is 
hoped, by August when 100 patients ivill be diafted thithei fiom the paient 
hospital Motoi ambulances will be used, and also special lailway ambulance 
carnages, theie being a lailhead situated quite close to the new hospital 

Piofessoi Putti IS diiectmg his mind moie paiticulaily at the piesent 
time to the pioblems of aithioplasty, an ojieiation of which he ahead)’’ has 
consideiable expeiience He has peifoimed ovei 130 aithioplastics and 
consideis that the knee and the elbow aie the tvo most favouiable sites 
foi the opeiation, vith the hip as a good thud Cmeplastic amputations 
he laiely peifoims nowadays, undei peace conditions and ve did not have 
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an oppoitunity of seeing this opeiation earned out , though wc saw a patient 
undergoing le-education AMth a tempoiaij'- limb aftei having had the opera- 
tion done 

We veie foitunate in being able to see an aithioplasty of the knee pei- 
foinied, and to studj the lesults of the opeiation in seveial patients The 
theatie in vliicli the piofessoi voiks {Fig 102) does not diffei in any impoitaiit 
detail fioni any othei , it is a laige and w ell-etpnpped place, all lined nitli 
white niaible and fuinished with many tieis of seats foi onlookers and ample 
top-lighting The flasks of steiile saline solution aic kept at body-heat bj'^ 
means of electiic hot-plates Rubber gloi'^es aie used of couise, and ovci 
these the suigeon and his immediate assistants weai cotton ones, these aie 
changed in the couise of an opeiation as soon as they become soiled, and are 
fiequently moistened w'lth alcohol Ethei is used entiielj'^ foi anaistliesia and 
an admuable feature is the lecoidmg, thiougliout the whole operation, of the 



Fig 102 — In the opuataig theatre 


brachial blood-piessuie , an oidinaiy sph 3 ^gmonianometei is used coupled to 
a Tj’^cos gauge but this is of a laige size having a si\-mch dial, and is 
nioi nted on a tall biass lod, well above the anscsthetist’s table, wlieie all can 
see it leadily It is thus jiossible to know at aiiv moment precisely how the 
patient is standing the opeiation and the effects of laiious iiianoeiures can 
be Avatched, and technique impioAed accordinglv The pressures recorded are 
chaited, togethei with notes of the stages of the opeiation with aaIiicIi thej' 
coiiespond, the duiation of the aiiscsthesia and the total amount of ether 
used In a t 3 qjieal aitlnoplast 3 ^ of the knee (the fiist case lecoided below) 
the jiiessuie Aaiied fiom 100 to 96 mm of mcicui 3 '^ duimg all the fiist part 
of the operation, fell to SO mm duinig the chiselling and lasping of the bones, 
lose to 98 mm again as soon this A\as completed and lemamed at 9S-100 mm 
light up to the conclusion of the opeiation The duiation of the anaesthesia 
A\as one hour, and during tins time 320 e c of ethei weie used, gnen b3 the 
open diop method 
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The chief assistant at opeiatioiis is the thcatic sistei, a leiy able and 
highly-trained nuise, who knows eveiy stage of ei cij’^ opeiation, and lias c\ eiv- 
thing lequiied in absolute leadincss , the singeon puts out his hand and let 
us say, a sutuie of the iight-si7ed catgut thicaded in just the iight-si/cd needle, 
is at once handed to him Each assist iiit and muse ajipcais to ha\e his oun 
specific duties allotted to linn and theic is \ei\ little talking in the couise of 
an ojieratioii 


OPERATIONS AND CASES 

Case 1 — Opeiation Ankylosis of the knee 

A married woman, age 34, had bony ankylosis of the knee, probably the result 
of an old gonorrhoeal arthritis A tourniquet nas applied and a cuned incision, 
eonces. upwards, was made above the knee, prolonged upwards b\ a straight median 
incision Flaps of skin and superficial fascia were turned back Linear incisions 
slightly diverging below were then made on either side of the patella and the quadri- 
ceps muscle, right dow'n to the femur , the tissue between the two euts was divided 
parallel wath the femur, the siiperfieial portion, attached to the patella, being turned 
down, and the deeper pait turned up These flaps were wrapped in about twenti 
thicknesses of gaiue which was kept moist bj being squirted liom time to time 
with saline solution from a large eai syiingc 

The joint capsule was divided freelj in fiont ol the joint and on both sides, 
right back to the ligament ol Winslow the latter, how ever, w as left intact, so that, 
as all subsequent manipulations were carried out inside tlie joint cavity, tlierc was 
never any anxiety as to the safety of the mam vessels and nerves Care w as taken 
however, though the capsule was a cry freclj mciscd, not to shied it m anvAiaj, so 
that it might heal well afterw ards, and the Professoi remarked that he never had 
anj fear in any aithroplast} as to the stability of a joint afterw aids, but only as to 
its range of moAcment 

The crucial ligaments and as much as possible of the soft jiaits remaining 
between the femur and the head of the tibia Avcrc next cut aA\aj The ankjlosis Aias 
then diAaded Avith sjieeial gouges Avhich A\ere made Aiith cranked handles and a blade 
that Avas curA^ed so as to accommodate itself m both dimensions to that of the 
femoial condyles The knee Avas gradually flexed moie and moie as the diAision 
of the bony ankylosis proceeded, the back of the joint being supported on an 
ingenious little metal crutch attached to the table and raised up by a scrcAA as was 
required This padded metal crutch, shaped like an inA'cited L, we saAV utilized 
also in other operations, in the same mannex as a Lorenz wedge, and it Avas much 
neater and more convenient than the sandbag that is commonly used to hold a knee 
in the flexed position AAhen operating The interior of the ‘joint AAas iioaa com- 
pletelj cleared, and all remnants of soft coA^ciings and aiticulai caxtilage Aiere 
lemoA'^ed The surfaces Avere finallj smoothed aaiHi lasps and hies, and shaped as 
nearly as possible like normal condyles 

The head of the tibia Avas noAA' similaily treated, special care being taken to 
jxreserA'e a good high ridge, running antero-posteriorlj , bctAA een the tw o tuberosities 
the hollows on either side of it foi the femoral condyles AAcre made, if anything, 
lather deeper than normal Bj the time that both bones AA'ere fullj shaped, theie 
Alas a space of about one-third of an inch betAveen them 

A long straight external incision aa'us next made on the outer aspect of the thigh, 
ind a flap of deep fascia w'as dissected up and entirely detached This flap Aias 
transferred to the knee and fitted perfectly, AAithout anj trimming , it Aias jilaced 
AA ith its superficial aspect toAA ards the interior of the ncAv joint cavitj , and coA’ered 
the Avhole of the condylar suiface of the femur and the head of the tibia It Aias 
pressed aacII to the back, so that its reflexion laj m contact AAith the posterior liga 
ment of the joint, and Aias then secured in place bj a numbci of single suture points 
of fine catgut, attaching it to the capsular ligament of the joint 



SUBGICAL CLINICS 


145 


Tlie undei surface of the patella Mas then denuded of cartilage, filed, and covered 
Mith a flap of soft parts leflected from the tongue of tissue originallj^ left attaehed 
to It Tmo slits, sagittally placed ueie then made in the fascial graft one over the 
tibial spine, and the other opposite to it, over the coi responding intercondylai 
notch of the femur This vas foi the purpose of alloMing connective tissue to foim 
betveen the tMO bones at this point, and the surgeon stated that he knen foi a fact 
that It did so foim in tvo cases in mIiicIi he had had cause to le-open a lomt on 
Minch he had operated, he had actually seen the dense Mhite fibious tissue mIucIi 
united the bones though not crucial, these fibres nevertheless foimcd eflicient 
interosseous ligaments 

The quadriceps muscle Mas noM resutured Mitli lock-stitches of catgut, and the 
skin M itli inteirupted salmon-gut sutures Dressings M'cre applied, the tourniquet m as 
removed, and the limb placed on a piaster back-splint, flexed to 30“, Mhich had been 
previously prepared As soon as the patient Mas put back to bed, a heasy m eight- 
extension Mas applied, the knee being kept flexed to the same extent as before 

Case 2 — Aithroplastyiof knee 4l years previously 

The patient had undergone the operation of arthroplasty of the knee 42 years 
presaously for ankylosis folloMing a gunshot MOund of the loint He Mas a captain of 
infantry, about 30 years of age As he Malked to and fro, it Mas almost impossible to 
detect M'hicliMas the injured leg, he rras able to stand quite steadily on the operated 
leg, and said that he could Malk for ‘many kilometres’ He is still in the army 
His range of movement is 180° to 80° There is slight grating m the joint, but no 
pathological mobility , fluid is absent There is still considerable Masting of the 
quadriceps (over 1 in ) and the Professor remarked that seldom, if ever, Mas the 
full bulk of this muscle restored 

Case 3 — Arthroplasty of knee 2^ years previously 

A man, age 27, had undergone arthroplasty of the knee 2J years previously for 
a severe post-tjqrhoid ankjlosis There liad been originally a seveie B Ujphosas 
pyomria, and not only had the knee-joint actually suppurated, but there had been 
osteomyelitis in the femur as Mcll, and a number of peripheral abscesses The 
femoral condjdes had undergone a certain amount of destruction, and in this case 
the result Mas not so favourable as m the first , there Mas some lateral play, and 
knock-knee, mIucIi the patient thought nas tending to increase 

The Professor frankly admitted that the result m Ca^e 3 Mas not ireailv 
as good as m Case 2, though pointing out that conditions heie Mere rom- 
paiatnely unfaiouiable He explained that lie classified his results as ‘good ’ 
‘tan’, or ‘bad’, according as they had mmemurt Irom 180° to 90°, from 90° 
to 15° or less than this, and claimed that up to the present he had produced 
54 per cent of ‘good’ results m the case ol arthroplasty of the knee 

The joints of both these patients jielded, on palpation a coarse grating 
identical Mith that Mhich one experiences on examining a typical osteo- 
dithiitic knee Fluid, and thickening of the soft parts suggestire of fi urges 
Mere totally absent, Iiomca ci The radiograms shoMed as the Professor pointed 
out changes that Mere extiemelj like those of osteo-aitliiitis some conden- 
sation of the articular surfaces Mheie pressure Mas sustained and piolifciation 
at the free margins , m one case actual osteophytes Meie present one of 
Mhich seemed to be loose, and on tuo occasions Me Mere told it had been 
necessary to re-open the joints to lemore osteophytic loose bodies It Mas 
pointed out that some of the plaques of bone seen near the free margins of the 
femui and tibia Mere not really free as they appeared to be but Mere situated 
nr the attachments of the capsule to the bones. Professor Putti dr cm an 
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analog}' ^^lth the tiaumatic ossifications that aie sometimes seen m the bony 
mseitions of muscles, which, as he said, aie not tiuc peiiosteal ossifications 
(foi tiue peiiostenm is not picsent whcie muscle tendons aie inserted), but 
fibio-osseous ossifications 

Case 3 illustiated a fmtlicr point of piactical importance, nanielj, 
the gieat value of letainmg a good median iidge on tlie tibia, and good con- 
cavo-coni e\ modelling of the aiticulai siiifaees Wlieie tliese aie seemed all 
tendency to lateial luxation of the tibia is absent vheieas if they aie absent 
some such play may be piesent No difficult}’^ has eiei been expeiiencccl 
thiough defectn e le-foimation of the aiticulai capsule and ligaments, thev 
ahiays foini peifcctly As a mattei of fact hoveici the capsule is onl}’’ lei}" 
slightly damaged in the opciation as deseiibcd above , it is only cleanlv 
dnided m the hoiizontal plane, and ic-unites easilj'^ 


Case 4 — Aithroplasty of the knee 10 years pievlously 

A man, age 40, had had artliioplasty of tlic knee perloimcd ten >ears prcMOUsly 
for ankvlosib following pyo-arthrosis secondai\ to oslcom^ clilis of the femur vhieh 
had perforated into tlie loint In spite of the scveritj of tlie iintnl infeetioii, a aery 
good funetional result had followed upon the opciation lie valkcd vithout a hinp, 
and he told us that he could cycle thirU-fnc miles and back even veek, to fetch 
his weeks pay After the tVar, he served for tvo ^eals in the nimy in a trench 
filling party' At the present time he vas engaged as a fiim labourei IIis knee 
ivas chronically swollen, and his quadriceps somevhat vasted , some grating vas 
piesent, moreover, on mo\ement of the joint But abnoimal mobility vas com 
pletely absent, and the joint moved frcclj vithm the langc 180° to 90° 

Case 5 — Opciation Oongenital talipes equinovai us 

This vas a relapsed ease of oidinaiy congenital talipes cqumovaius m a girl, 
age about 11 The foot had been fully icdicssed and plastcied three veeks pre 
viously It vas now pioposed to transplant the tendon of the tibialis anticiis to the 
outer side of the foot to prevent the relapse of deformity that voiild othcnMse liaie 
been inevitable 

The tendon was detached at its insextion, and tied very tightly at its extieniiti 
vith a ligature of fine wire , the object of this vas to prevent its fi lying out after 
the subsequent fixation It was pulled up above the annulai ligament, and then 
passed down to the outer aspect of the foot by means of an ingenious tunnelling 
instrument This consisted in a hollow tube of metal, shghtlj'^ fiattened, through 
■nhich vas passed a loop of tough wire , by slipping this loop ovei the end of the 
tendon, and then dragging it down tightly against the smooth end of the tube, the 
tendon Avas held firmlj , and yet left undamaged A small incision oati the fifth 
metatarsal exposed the bone, as far forivaid as possible , the periosteum aaus laised 
OA^er a small area, and the tendon Aias then seeured to the bone by driAung thiough 
it a fine screAA% | in long, having a small AA'asher undcineath it The limb aa as then 
put up in plaster by an assistant m the oA'er corrected position 

The Professor said that he preferred this to any other method of tendon fixa- 
tion , he alAAays fixed tendons to bone, neA'er to one another 

Case C — Operation Talipes following' old sciatic paralysis 

The tibialis posticus AAas passed behind the tibia to the outer side, and affixed 
there AAath scrcAV and Avasher, as above The tendons of the flexor longus digitorum 
AAere then tenotomized, the toes aacII manipulated, and the limb plastered 

Case 7 — Opciation Double congenital dislocation of the hips in a girl, aS® 

There had been no previous tieatment The radiogram shoAA'ed a aa ell -formed 
acetabulum and neck of femur, but a head that AAas lying A^ery considerably aboA'C 
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tlie proper place The child, deeplj’- anaesthetized with ether, was placed on a high 
block of the form shown m Ftg 103, the hip resting over the excavation, and 
Professor Putti proceeded to manipulate it into place, stretching the resisting 
muscles, but ncithei hacking nor dividing them In carrying out this manipulation, 
he rested his hand upon the child’s knee, and his chin upon his hand, explaining 
that he found it easier m this waj-- to estimate pist lioiv 

much force he might safely employ He emphasized the 

importance of faiily rapid reduction, dwelling upon the ■ / \ 

profound shock that was caused b 5 ^ piotracted wTcnching 
In this particular case the manipulations did not occupy 
more than three minutes, and the spread-eagle plastei w'as 
rapidly applied by an expert assistant , nevertheless, w hen 

we saw the child next day, she was still showing evidence of fairly severe shock, 
though she recovered completely within the following twentj-four hours 

Othei eases of geneial inteiest, whicli we saw m the waids weie one of 
tubeiculosis of the lumbai aiticulai piocesses in a young man , several cases 
of congenital dislocation of the hip m vaiioiis stages of consei imtia’'e ticat- 
ment , a verj’’ eailv case of coxa plana , and three examjiles, from three 
sppaiate families, of hasmophihe knee, which had ioimed the subject on the 
pieiious day of the Piofessoi’s clinical lectuie to the undergraduates 

In the laboratory, one ot the assistants was kind enough to demonstrate 
to us the knee-joint of a dog on which he had peitoimed arthroplasty a month 
pieMously The transplant of deep fascia was fiinily adherent everywhere to 
the underlying bone , its surface was slightly roughened, like a piece of ‘matt’ 
surface drawing-paper, but was not nllous, noi actually ulcerated We saw 
also, some microscopical sections of tins transplant the original structure of 
the fascia was reiy little altered, but in some of the mteifibiillaiy spaces, 
just deep to the articular surface there was a well-marked leucocj’tic infiltra- 
tion We were told th<tt nr two cases ot arthroplasty of the knee in winch 
it had been necessary to re-open the joint the transplant presented a very 
similar ajrpeaiance to that which we saw' nr this experimental preparation 
The opeiation of aitlnoplasty has been peifoinied upon a senes of dogs, and 
it is proposed to make a comjrlete study of the gross and nncioscopieal changes 
that take place at vaiious dates after the peifoinrance of the operation 
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FEMORAL HERNIA, AND THE SACCULAR THEORY 

B\ R HAMILTON RUSSELL, MriBOUuM., Austuaiiv 

The opeicition foi fenioial heini.i slioiilcl be a \civ simple proeeclure I bisIi 
to depiecate most earnestly yliat A\ould seem to be a gioBing tendency to 
opeiate foi fcmoial licinn fiom aboyc Ponpaits ligament, I am cominced 
that this IS taking a gicat ha/aid, nithout anj" compensating advantage 
Avhateyei Accidents mil most assuiedly hapjien, accidents m^ohlng the 
femoial yem and others iin ohing the bladdci , moico%ei it is, I beheie, 
most nnpoitant to a^'oid mteifciencc mth the fascial stinctines smiounding 
the uppei opening of the ciuial canal Anything \\c do theie amII incMtabl} 



Fig 104 — Intcinnl \ iew aftoi closiiic of foinornl sac bj toicion 
A Femoral sac dosed B Inguinal canal 

make the opening laigci nevei smallei , and theie is no piotecting museulai 
sjihmctei like that nhich guaids the inguinal canal 

Femoial henna occuis as the lesult of the piesence of a congenital sac 
in the ciuial canal , it ocems undei no othei conditions, and it mil be cuied 
by the lemoyal — oi, a bettei noid still, the abolition — of the sac The sac 
has onl}'^ to be abolished without doing anj'- damage to the uiipei opening ol 
the eanal in oidei to abolish the henna , but it is quite possible, tlnough a 
lack ot mse ciieumspection so to enlaige the upiiei end of the canal tlnough 
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om manipulations that a fiesh heinia might actually descend into it, uhich, 
stiictly speaking, would meiit the name of a tiaumatic heinia 

I ventiue to uige a tiial of the following simple pioceduie, mIhcIi I ha%e 
emplo}’'ed foi inanj’^ yeais 

Operation — The sac having been exposed in Scaipa’s tiiangle in the 
usual vay, is fiist cleanly defined up to the maigin of the saphenous opening 
It is noM opened and should tlieie be a stiip of adheient omentuni it must 
be leleased and pushed back into the abdomen Next the sac is seized uitli 
a piessuie foiceps and fiimiy toisioned , the tnisting will complete the 
sepaiation of the sac fiom the niaigm ot the saphenous opening so that the 
tiMst extend up the canal and close the mouth of the sac at the lemoial 
ling The twisted sac niai now be ciushed and ligated with catgut at a 
comenient spot but no detei mined attempt should be made to pull the sac 
down as fai as it will come noi should the aim ot the opeiatoi be diiected 
necessaiily to leaching the uppeiniost limit of the sac , his object will be to 
apply the hgatiue a little lowci downi, foi the mouth of the sac is not to be 
closed bj'^ the hgatiue but by the twist So much of the sac as is ledundant 
is then cut awaj, but the icinamdei of the twisted sac is pushed up the canal 
pietty fiimty and left theie, amiiiig to substitute a coniexity foi a depiession 
at the site of the ciuial iing {Fig 104) The opeiation is comiileted by 
closing the saphenous opening with one oi two catgut stitches, and finally 
applying a film compiessive diessmg I myself always use ovei all a lubbei 
bandage (IMaitin s bandage) vei}’" gently applied (baiely on the stietch) 

Theoretical Considerations —The theoiy pioiides foi — 

1 Closiiie of the niout^h of the sac at the fenioial iing with the minniium 
of inteifeience with the fascial stiuctuies theie 

2 Complete abolition of the sac 

3 Safeti, The gieatest dangei to be appiehended in opeiatiiig foi 
fenioial henna has been shown by exjieiience to be nijuiy to the bladder 
This accident has happened many times, and sometimes suigeons have been 
couiageous and public-spiiited enough to lecoid such misadi entuies It 
appeals to me that the plan ol toisionmg the sac should lendei any such 
accident to the bladdei piactically impossible seeing that by no means could 
any poition of the bladdei entei the tw'ist oi escape notice 

The Practical Application of Surgical Principles in Oblique Inguinal 
and Femoial Hernia contrasted —This little study wall be found both cuiious 
and instiuctive The tw'O lieinue have in common the fact that they aie both 
dependent upon the pieseiice of a congenital sac m the inguinal and fenioial 
canals i espectivcly , but they aie singulailj dneigent m almost eiei}’^ othei 
featme The inguinal sac is, fiom its mouth downwaids, in close lelation 
With the i as defeiens and vessels of the coid , so that m oidei to detach these 
stiuctuies it must be handled with the gieatest fieedom It must be pulled 
foicibly out fiom undei coiei of the abdominal muscles while the detaching 
fingei scpaiates the coid stiuctuies deeplj’’ into the jielvis The sac is fiimly 
toisioncd, ciushed, and hgatuied at its nppei eo-tienniy The fascia tians- 
icisahs leceues scant consideiation and pioteetion fiom lecuiience is 
jiioi idcd bj^ the musculatuic 
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No^\ contiast the indications foi dealing iMtli the fcmoial sac Thcie 
aie no coid stiuttiues and theie is no musculatuie Tlie fascial uppei 
boundaiies of the ciuial canal must be held sacicd , thcie must thciefoie be 
no foicible iiulhng doun of the sat oi thev uill be sti etched md damaged 
Hence the sac cannot be hgatuitd at its neck like the inguinal sac , the mouth 
of the femoial sac is closed by toision fiom beloNs and then the t^Mstcd sac is 
pushed into the canal, and kejit thcie bj’’ any simple detice the suigeon ma^ 
choose , I myselt picfei gentle elastic picssuic outside the dicssing 

HISTORICAL NOTE ON FEMORAL HERNIA AND THE SACCULAR THEORY 

It mil be noted that m the foiegoing aiticlc I ha^ e taken foi gianted the 
dependence of femoial henna upon a picfoimcd congenital sac Tlieic ought 
I submit nith dl defeiencc to ha\e been no need foi this note I ha^e been, 
ho^^e^el amazed to find on consulting some ol the most lecent text-books 
that the fact of the congenital oiigin of Icinoial henna still seems to be 
shadoned by iincei taint j’’ and doubt in the mind of some authois 

That this IS due to the ojijiosition diicctcd against the sacculai theon 
of henna by so eminent an luthontv as Sn Aithui Keith I ha\e no maniici 
of doubt , and it nould be umcasomblc to sujipose that an opinion so ncight\ 
should be mthout substantial mnuence upon the Mens ol anatomists and 
suigeons But theie is anothei side to the question Thcie aic some facts 
of anatom}^ and e^cn of cmbiyologv that come moic icadilv into the Msual 
field of the suigeon than into that ol the anatomist and the cmbnmlogi&t It 
■was Sn Beikelcy i\Ioynihan who ga\e us oiii Inst lesson m this line ol thought 
some yeais ago, with his bnlhant little essay on The Patholog’/ of the Living 

In the mattei undci discussion the folloning aic histoiical facts, but I 
paiticulaity nish to emphasize that I ha\e no thought of ainmach citing upon 
oui anatomical bictlnen 

1 Foi centuiics anatomists had the field of femoial henna to them- 
selves a field that nas not contested by the opciatmg suigeon vho only 
opeiated foi the lelief of sti angulation, and nccci foi femoial henna pci sc 
and anatomists completel}'^ failed to lecogm/c that the sac nas a congenital 
stiuctuie and the essential cause of henna 

2 Towaids the end of the last centuij'^ suigeons fiist began to opeiate 
for the cuie of femoial henna, and within a decade oi tvo the fact that the 
sac A\as a congenital stiuctuie nas noted and demonstiated by m}’’self, an 
opeiatmg suigeon and communicated to the Austialasian IMedical Congiess 
of 1902 1 

3 An incidental lemaik made m that communication to the effect that 
heinial sacs would be found m the sites of henna if a sufficient numbei of 
bodies veie examined, aiiestcd the attention of R W Muiia}'^ He took me 
at my word, examined 100 bodies, found the sacs as piedicted m suipnsmg 
numbeis, and thencefoiwaid became a poveiful and coiiMnced ehampion of 
the Men that the cause of all the oidinaij'^ spontaneous ^aneties of henna is a 
congenital sac at the site of the henna ^ 

4 Dunng the 5 ^eais immediately following thanks to the mteiest chs- 
jilaycd by Piofessoi (non Sii Haiiy) Allen and Piofessoi Beiiy— Ins successoi 
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in the Chau of Anatomy at the Melbourne Unn eisitj^— in addition to femoral 
sacs, obtmatoi sacs ueie discoveied on seveial occasions m the dissecting 
loom In this nay there nas also discoieied a cuiious little diiect inguinal 
sac that may be found nitli niodeiate fiequency coming thiough the conjoined 
tendon It nas pieviously quite nell knoivn that a dnect heima would some- 
times come thiough the conjoined tendon, but it nas not known that the 
cause of its doing so nas the pieseiice of a congenital sac in that situation 
How it comes tlicie I know not but it is an anatomical fact, and nas desciibed 
and shonn m the Piesidential addiess to the Medical Society of Victoiia in 
1903 2 

5 In 1906 “ The Sacculai Theoiv of Henna ” was published in the 
Lancet,^ and was eneigetically cnticwed by Sii Aithui Keith A discussion 
earned on at ‘a distance of necks’ betneen England and Austialia uas 
obMously impossible, and it uas agiecd to 
leaie the question to the test of time and 
expeiience with the woids, “ The sacculai 
thcoiy will tail oi pievail as it is false oi 
tiue” 

6 A sonienhat long jump fiom 1906 to 
192S Dining these yeais I beheie I may 
safety say that the sacculai tlieoiy ‘pie- 
1 ailed’ mid became fiimly established among 
suigeons and suigical wiiteis but I felt less 
confident as to the vicns held by teacheis of 
anatomy All the gieatei theiefoie is the 
significance I attach to an aiticle m the 
Journal of Anatomy foi Januaij'', 1923, ndieic 
theie appeals the lepoit of an investigation 
into the subject of fenioial henna by 
T Allison Panton ® Di Panton undeitook 
this mquiijr vith the object of testing the 
tmtli of the pievalent tlieoiy as to the leason 
foi the gieatei fiequency of femoial henna 

m the female Aftei a laboiious studi’-, , lO^ -—Eight side, branches 

^ of common femorm mterj Left 
earned out with an mdustlj'' and Jiatience positions, assumed by femoral sacs 

beyond all piaise, he amassed a volume of 

evidence beaiing on the accepted tlieoiy , liut he also did something moie, 
and bettei It is a little difficult to make out how much oi hm\ little he 
had the sacculai theoiy m mind at the beginning, but it is eiident that he 
vas araayed at the end of his voik to find that he had cleaily demonstiated 
the congenital ongm of the femoial sac 

I ha\e no desne to piolong this aiticle by attempting to lecoid the 
eiidence aheady adianced m pi oof of the congenital ongm of the femoial 
sac, but I should like in conclusion to i e-state one niattci of sui passing 
mteiest vhich is concerned vith the couise taken by a femoial henna of any 
size aftei its emeigeiice fiom tlie saphenous opening No explanation ivoithy 
of the teim had c\ei, pnoi to 1902, been adianced bi^ any surgeon or 
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anatomist as to the icason wlij'' a fcmoial lieinia slioulcl usually turn upwards 
ovei Poupait’s ligament, but should sometimes pass m the opposite diiection 
down the thigh sometimes outwaids towaid the iliac spine and sometimes 
inwaids toiiaid the pubes It is disappointing to lead in a modem text-book 
the explanation that “the henna follows the path of least lesistance”, or 
woids to that effect How can tlicic be loui diffcient “paths of least 
lesistance” “i* The explanation becomes at once simple and olivious as soon 
as we leeognue that the sae is a eongenital stiuctuic The accompanving 
diagiam (F?g 105) has aheady been used by me on two occasions " ® It shows 
on one side the blanches of the common fcmoial aitcn, and on the othei the 
vaiious positions assumed by fcmoial hcini.e when laigc enough, and the 
sue of a femoral henna is dclcininicd by the sue of the picloimed sac fai moie 
iigidh than is the ease with inguinal henna Now it takes \eiy little thought 
to deteimine how the ai tonal blanches dejneted hare eonic bj'^ then curious 
letiogiade coiiise when once that is undci stood all dilTieulties with reuard 
to the behaMoiu of fcmoial henn e \anish A sac contenijioraneoiis with 
the del eloping aitencs in the cmbiyologieal hmb-bud will be subject to 
the same dei elopmental ciohitions and will be compelled to take up the 
same positions, so fai as one can sec, it would appear to be a matter of 
mcie chance into wdiieh of the foui positions the sac will be diawn So the 
‘path of least lesistance’ may be a pcifcctlj'' concct cxpicssion to use in 
descnbing the course of femoral henna, but solely on one eondition, which 
IS that the woid ‘henna shall be taken as meaning the hcnnal contents only, 
and shall not include the sac , foi the ‘jiath of least lesistance’ is the mteiioi 
of the sac 
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MALIGNANT DISEASE OF THE UPPER JAW 
WITH SPECIAL REFERENCE TO OPERATIVE TECHNIQUE. 

By E jMUSGRAVE WOODMAN. BmaiiNGHAAi 

(Being the Hunicnan Lectin e delivered ai llic Boijal College of Surgeons of England 

on January 31, 1933 ) 

In the yeai 1671 , Richaid lliscman, Saigent Suigeou to King Chailes II, 
desciibes an opeiation on the uppei jaw in the following Aioids — 

“ A man about 28 yeais of age came out of the eountiy uith a cancel 
on his left cheek sti etching itself fiom the side of his nose close undei the lowei 
eyelid to the external canthus, so making a compass downwaids It was 
bioad in its basis, and lose, capped like a sugai loaf The cancel thieatened 
his eye with inflammation, and he hastened up and impoituned me to undei- 
take it I complied with his desne and foui oi five days aftei, having piepaied 
all things leady, the actual cauteiies, digestives desensitives, and bandages, 
I pulled the tumoui towaids me with one hand and made my incision close to 
the eyelid and cut it smooth off Then viewing out woik and observing some 
lelic of cancel lemaming above the external canthus, we consumed it by 
actual cauteiy and diessed the wound with oui digestives, with embiocation, 
desensitives, and model ate bandages ” 

This IS the eaihest extant account of an opeiation in the uppei jaw 
which I can tiace and in a simple way foieshadows the impioved tech- 
nique as it IS known to-day Undertaken as it was centuries befoie the 
introduction of anesthetics oi befoie the value of antiseptics was conceived, 
the operation demanded a courage and patience on the pait of the sufferer 
which IS amazing 

At a far earlier date, Ambioise Paie gives a comprehensive and accurate 
account of the clinical appearance of malignant disease in the upjier jaw, 
accompanied by the remark that it must not be touched by the hand because 
it savouis of the nature of a cancer Peicivall Pott displayed a very con- 
sideiable interest m potypi of the nose, and gives an incisive description of 
the difference between simple and malignant cases, but dnections for opeiative 
treatment aie conspicuous bj'' then absence In the works of Hunter and 
Abeinethj'^ I can find no lecoid of Avoik done in this sphere To Professor 
Lizzais, of Edinburgh is attributed b}'^ Liston the credit of introducing the 
formal operation of removal of the upper jaw 

Liston himself undertook numerous operations of this description, and the 
following maxim dominated his uoik — 

“The more rapidly, consistent vitli safet^, these operations — vhich under any 
circumstances are of great se%eritj and attended vith much suffering to the 
patient — be aecomphshed, the better ” 

VOL \i — NO 41 
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The late Sii Ilcniv Butlin took a gicat intcicst in this difficult field, and 

did miicJi to incieasp tlie 
success of opeiatne treat- 
ment of inalijmant disease 
in the jai\s Himself a gieat 
ojieiatoi, his an oik on the 
anatoniv and suigci}" of the 
lymjihatic glands of the 
neck cspccialh' m lefcience 
to malignant disease, has 
]3i ON cd of gi cat A aluc to 
Ihosc anIio come aftci him 
Tlic confines of space 
necessitate a uithlcss lestiic- 
tion of tlie field tliat can 
be coAcied in this papei 
PathoIogA can onh’’ he lighth 
dealt ANith and the clinical 
side of the subject can haiclh 
he touched at all on the 
picscnt occasion 

Fio 100 — Section of on endotlieliomn niising from 

tho ethrnoid, shonmg the rnflior neUnneed cncuolotion Classification I liaA C 

m tlie cells , , 1^7 

attempted to classuA'^ the 

malignant neoplasms m the 
uppei jaAA" accoiding to the 
site of oiigin, as folloANs — 
a Palate and alA’^eolus 
h An sinuses 
c Epiphaijmx, Avitli 
iiiAmsion of the jaA\ 

d Cheek, an ith iua a- 
sion of the maxilla 

Pathology — In no 

pait of the body aie such 
Availed and extensiA e tj^ies 
of giOAAth to be found, and 
almost cA^eij'^ histologieal 
stiuctme enteis into then 
composition The Ioan ei 
poition of the supeiioi 
maxilla takes pait in the 
foimation of the mouth 
and consists of dense bone 

„ „ j 1 „ Fig 107 — Typicnl spheroidal celled cnicinoraa 

COA eied by libious pen- !N"otice the ceiu arranged in large acini, iiitli a fibrous 

osteum and a stiatlfied stroma starting each group 

sq^uamous epithelium In 

these tissues saicomata of all Aaiieties aie common and lajndly malignant, 
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but faiilv accessible to tieatment On the othei hand, an epithelioma is 


moderately slon in gionth, 
ulceiates, and spreads 
quietly until it peifoiates 
tlnough the palate oi al\ e- 
olus into the anti urn It 
may be taken as a geneial 
lule that any gionth aiising 
aiound the antium is diann 
as it neie to a centie, and 
boonei oi latei seeks this 
imiting space 

Ot the many inteiest- 
ing and laie tuiiiouis ot the 
teeth and dental papilbn, 1 
can add nothing to the woik 
of Sii Anthony Bonlby, Sii 
John Bland-Suttoii, oi Sii 
Fiedeiick Eve 

The second function of 
the uppei jaw is entiiely 
differ ent, and it has to do 
with lespuation and the 



Tig 108 — A columnnr celled carcinoma, sliowing t\pioal 
branching processes oo\ered nith columnar cells The 
general appearance almost suggests a bladder growth 



Fig 109 — V squamous celled carcinoma of an unusual 
pe The section through \anous portions of the growth 
show cd m one place a \ erj aberrant ta po of squamous celled 
carcmoinn, in another an ordman epithelial papilloma and 
meet another a hbromatous condition m n Inch thoprojec 
tion Has cocered bj a single lajer of squamous epithel'um 


lesonance of sound To 
fit it foi these duties the 
bones aie delicate rasculai 
and covered by a ciliated 
epithelium The tumoms 
arising m this poition of 
the mavdla do not often 
contain bone Macioscopic- 
alty the}’- aie usually soft, 
succulent, fiiabie, and vas- 
culai, and theie is little 
differ ence between the moi- 
bid appeal ance of sarcoma 
and caicmoma It is reiy 
difficult to obtain any leli- 
able figures as to the point 
of oiigm of the giontli I 
belieie m the majoritj of 
cases the tumoui oiiginates 
m the ethmoid, and only 
imadcs the antium as a 
line of least lesistance 

Considei the anatomy 


of the ethmoid foi a moment Composed of a mass of small cell-spaces 
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■with septic infection letainecl in little pools thioughout its substance, the 
conditions aie eminently favouiablc foi the development of mahgnancv 

Tlie aiitium, on the othei hand, 
IS a clean sinus usuallj'^ full of an 
and lined nith ciliated columnai 
epitliehuin, endowed nitli the 
piopeit}’’ of sneepmg anav and 
to a laige extent of destroying 
infection 

E D D DaMs states that 
in no single case out of a senes 
ol twenty could it be dcfinitel}’’ 
shown that the disease aiosc in 
the niiicopeiiosteum of the an- 
tiiim If this pioijosition is col- 
lect the significance is olnious , 
the ethmoid lies outside the 
supciioi maxilla, and meie le- 
mo\al of this bone will not ciadi- 
cate the gioArth 

Tinning to micioscopic aiia- 
toni)’’ (Eigs 106-110), thcie is 
some diveigence of views as to 
the relative fiequency of the 
\aiious 15^)05 (see Table I), and 
encounteied 



Fig 110 — A. somewhat atjpicol section of an 
epithelioma arising m the aheolus which had 
filled the antrum In the present section the 
cells ho\ e largely become ^ acuolatcd and under 
gone degeneration, but in other parts of the 
growth there w ere t j pical cell nests The section 
illustrates the difficulty in microscopic diagnosis 


this IS due to the histological difiiculties 


Table I — ^Tx'prs or Gnow th 


^’AME I 

XO OF C\SIS 

Tire or Growth 

Mollison 

17 

Carcinoma 

14 



Sarcoma 

3 

Harmer 

23 

Carcinoma 

IS 



Endotliehoma 

5 

Davies 

21 

Carcinoma 

10 



Endothelioma 

7 



Sarcoma 

4 

Woodman 

30 

Carcinoma 

8 



Endothelioma 

G 



Epithelioma 

8 



Sarcoma 

S 


Many tumouis aie atavistic , in otheis an entiiely diffeient appeaiance 
IS piesent wdien sections aie taken fiom separate portions of the same 
groAvth 
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Complications — ^Tiue to its instinct a gioiith ^ihen it has i cached the 
limits of the antium eiodes the bonv wall wheie lesistanee is loivest It not 
infiequently extends upA^alds thiough the flooi of the mbit A proptosis of 
the orbit results and is not seiious unless 


accompanied by injection of the vessels 
and adema ot the conjunctiva, iihen 
invasion of the sphenoidal fissure is indi- 
cated 

Case 1 — INI male, age 4T Tins patient 
came under my care with a recuirent malignant 
growth m the right upper jaw' The growTh 
had extended upwards, and could be felt 
beneath the lower eyelid It projected from 
the orifice of the nostril in the form of a 
bleeding and somewhat fungating mass 

The superior maxilla W’as removed, includ- 
ing the orbital plate, and the growth did not 
extend into the pterj^oniaxillary fossa, but 
upward into the ethmoid, and backwmd into 
the sphenoid and frontal sinus, which con- 
tained pus and poljTii, and a small bud of 
growth was just beginning in the lumen of the 
cavity {Figs 111 112) The operation area 
was seared with the diathermy button 

On examining the naked-eye specimen the 
growth was found to have perforated the infra- 
orbital margin and to project into the cavity 
Microscopically it proi'ed to be a malignant 
endothelioma eroding the bone {Figs 113, 114) 



Fio ill — Case 1 X r tr photo, 
anteio posteiior of skull showing i coin 
pletely dull right nntrum, ethmoid 
fronfnl sinus md tho whole of the side 
of the nostril in shadow 


Paitial oi complete blindness 
may be due to toxic neiuitis of 
the 0])htlialniic nerve and is not a 
contra-mdication to opeiation un- 
less accompanied by atiophj’- A 
further point at which the” bone 
ol tlie antrum is thin is situated 
just below the mfia-oibital nidigm, 
and heie miasion into the soft 
tissues of the cheek is common 
On the otliei hand, the liouy fioor 
of the antium is dense, and m- 
lasion of the palate from abort i, 
laie and giowth onlv appears on 
the alreolai maigm tluough tin 
socket of a tooth 

If we assume that miligriar,t 
disease usuallv commences m tV 
ethmoid the mr asion ol the oifir 
sinuses is leadih explained The splienoid is closeh eonneeted riifi 
posteuoi ctlimoidal cells and is often continuous with tliem wlnJc fhr 



Tig 112 -~Ca<ic 1 X of the skull showiii" 
tilt shadow m tlie frontal sinus and the sphenoid j 
smus 
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leading to the fiontal sinus is in due ct f^iclation Mitli the antenoi poitioii 
of the ethmoid Whcthei the fiontal siniis is often the seat of gionth is 
a mattei of dispute, but in some cases it ceitanilv is so and m most the 



Fig 113 — 1 jMioroscopicnl section of tlic 
groMtli shoeing the typical \ncuolntcd colls of 
an enclotlielioma 


fiontal sinus is tiie scat of suppin- 
ation The sphenoid is invohecl 
m tlic majoiity of malignant cases 
by diicct extension 

Iinohement of the meninges 
IS a seiious and often hopeless 
comjilicatioii AVhen it is leniem- 
lieicd that the loof of the ethmoid 
IS foimcd b^ the thin plate of bone 
foiming tlic llooi of the antciioi 
cianial fossa, it must be CMdent 
tliat in the (omplcte ciadication 
of disease the dm a Mill be exposed 
on many occasions and often o\ei 
a considei.ible aica Needless to 
sav no opeiation should be undei' 
taken in the picsence of meningeal 
infection but it is imjioitant to 
deteinnnc Mhcthci this infection 
IS due to sepsis oi to gionth 
Sepsis usually accompanies malig- 


nant disease ol the jan, and all the unnnaded sinuses become full of pus 


Case 2 — Mrs B , age 50, m ns 
sent to me from tlie countiy nitli 
double ethmoidal polypi Examina- 
tion of her nose shoeved it to be 
completely full ot i athci vascul ir 
fleshy polypi on both sides and all 
the sinuses Mere dull She com- 
plained of headache and general ill 
health I operated in the upiight 
position for polypi, and found them 
very extensive in distribution and 
highly vascular On microscopical 
examination they pioved to be myxo- 
sarcoma, and the basal portions rvere 
filled Math numerous saicomatous 
cells They recurred very rapidly, 
and ten days afteru'ards I leflected 
the cheek on both sides and exen- 
terated all the sinuses, eveiy one of 
Mhich on both sides of the nose Mas 
found to be full of groMth She 
suffered from a severe attack of 
meningitis M'liich nearly teiminated 
her life but she recovered, and has 



Fig 114 — Case 1 Another poition of the grontli, 
showing erosion of the orbital margin 


now remained free from grorvth and is in peifect health Opeiation Ju^x 1920 


Lasthx tire accidental M'ounding of the dura mater of the anterior 
fossa IS not of necessity a dangeious pioeeeding 



Fig 115— Cas.> 1 Exteasne ulcciafed Fio IIG— CoseS Tho patient after opera 

area mvohmg the whole of the right orbit tion, showing the wliole area of the orbit e\. 

Note the indurated ma&aea of the growth enteiated, and the Monad area covered by shin 



Fig 117 — Coic 3 Colour in crophotograph of the crow th show ing coluiiius of epithelial cells 
rndintmg in different directions, u ith a innrhed ecllulnr react on of the in\ ided tissue 
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fluid escaped The edges of tlic dun ucic slcrjh7ed iMtli iodine and e ircfiilh suUircd, 
and the -wound -was packed -iiitli a drainage lube leading down to the dm i miter 

Unintciriiptcd rceo^c^^ followed, iMtIiout t\en 



Fig 118 — Casr T Photoginpli, 
lull fnco l\ote the brondonmg of the 
base of the nose, with the clo\mtion of 
the a\es of the ejes out wauls and the 
pitting of the skin whore it was adherent 
to the giowth oxti the budge of the 
nose 


a use of tcinjicraturc or i heulachc 

Tlic last and jiciliaps most clifTicuIt 
extension to deal with is backw.iids into 
tlie j)ter\goid lossi Ileie tlie dense niiis 
eles ol mastication aie iinol\cd and tlie 
glow til Atoims itself into the loose tasciil.ii 
and aieolai tissue of this legion and leads 
caih to deep lymphatic iinohcment 

Case f — T male age 12 An ulcer w is 
excised from the ingle of the check on the 
left side nc 11 the iippci wisdom tooth This 
proved to he cjuthcliom itoiis ind i ^ ear later 
he dec eloped iiiin m the ficc iiid a sinus 
leading fiom the antiuin lieeh discharged pus 
in the legion of the jircMOUs operation An 
X-ia\ ox unin ition showed the left intruin and 
ethinoKl to be dull The iippci jaw was excised 
on the left side and the iriowth was seen to 
lune pcifoiatcd into, but only paitlj filled, the 
intiuin It had, however extended wideh 
backw irds into the legion of the external 
ptcr>goid niuselc beneath the nialir bone and 
enlcicd the dicath oi Hit teinporil muscle 
Tlie lattci extensions wcie destroyed b^ dia 


theiin}'- The patient made a good reco\eiy, and is at present fiee from recurrence 


Radium — The use of ladmm is of 
compaialn ely iccent date, and the icsults 
aie still sub jndice Radium attacks the 
moie highly sjiccialized cells less than the 
piimitive ones , a lound-celled saieoma is 
tai more Aulneiable than aiiv othci tyjie 
of tumoui, and when attacked by a close 
of emanation it often melts a wav like in 
mflammaton^ mass 

Case 5 — S , male, age 42 This man Ind 
a slowb^ but actnelj progressing saiconn glow- 
ing from the base ol the skull, which had eroded 
the ethmoid on both sides, destioyed the sep- 
tum, and was pushing out the nose and tilting 
the mbits outwaids so that conjugate Msion 
was impossible {Figs IIS, 119) The giowth 
was a giant-celled sarcoma {Fig 120) It has 
apparently been entirely destrojed by radium, 
and the nose is conti acting slightly The man 
IS well and m legular iiork 

Case G — F age 27 Patient was admitted to hospital with a laige swelling 
on the left side of the palate and over the supiatonsillai fossa This appeared to be a 
gumma, and resembled a quinsA, but there Aias no pain SAAelhng extended so 



Fig 110 — Case\o Fbotoginpb 
Side \iG\\ sliouinp: the obliteration o 
the sulcus at the bridge of tho nose 



I^rALlGNANT DISEASE OF UPl'EJ^ .]A■^V 361 

ripidlN till! V Iricliioloiin \\.is ueniind in Hu ni»h{ md ii sirlion \\.is laKi n 'J'liis 
jinnul lo be i small round (dhd sauoiiia "roum/^ from llu posfcnoi dlimoidd 
rt^iinn uul blocking tlie liatk of llu 
nosi In the miss 100 mtrrm ’"’of 
ridmm ^\cr<. Imriid Tlu whoU 
liimour M IS dcstroMd tlu tr.uluo- 
toiin Inlu removed md llu pilunt 
disclur^td (Fm 121) 'I'lint wnKs 
httrlueum biikwilh mesulK 
simil ir condition in tlu riulit suk of 
llu softpditi 1} idinni Mas pi ucd 
m tins sMtllnif: uul it iKo dis- 
ippiartd Milbin l\unt\ -four hours 
Tlu pitienl MIS i"un disc lurked 
uul c line up i month litii Mitli a 
lirni ti\ed miss m the snpntliM- 
ciilir fossi H uhinu htini; buried 
m this tlu tiinuuir once more dis- 
ippe ircel Tlu jirofrnos’s is h id it 
he mil almost cert un tli it the f^roM Ih 
Mill ippe 11 111 the nitdi isliniim uul 
probablv prove fatal 

Radium has a distiiut v.ihit 
in dcilinu with saieoma, but in 
oiilv a fcM cases Mill il cine 

The tumom should be ex- 
posed and ladnim buiied in the 
substance Mhile a Hal applu iloi jiiojicih (illcicd is jil.iccd cxtcinalh so as 
to give a eioss-fiie ol ladialions Picleiciicc is now laigch given lo small 

gl iss lubes of emanation mtioduccd liuough- 
oul the glow til and jil iced m the loim ol a 
ban age aiouiid the edge Radium has little 
v.iluc in dealing with a caieinoma oi epi- 
thelioma 

The question ol jjossiblc dam ige to the 
eve when ladmm is jilaced m the ethmoid 
legion is a mattci of some impoitancc 
Foitunatcly lacluim has little eflect on the 
highlv speciah/cd cells of noimal tissue, and 
dam ige to the sight is extiemel}’’ laie 

iMy expciiencc ol the new Eilaiigen 
method ol X lays has not been so happj 
as that of ladnmi Fmzi states that the 
whole question depends upon giving eveiv 
cell ol the glow 111 a lethal dose, and this 
dose vanes accoiding to the kind ol giovvth 
The lethal dose loi lound-celled saieoma is 
less than that loi a spindle- oi mixed-celled 
saitoina The question of sepsis complicates 
the situation and most giowths aic septic It does no haim to giv^e an 
aseptic giovvth consideiably moic than the lethal dose, but theie is considei- 
ablc haim in giving moie than a lethal dose to a septic giovvth, and failmc 



Tig I2I -—Case 0 Hio patient 
aftei treatment, ‘-howmg the Jiealccl 
trachcotomj scar 



lu 120 — Cd'f S A!i( ropliottigraph of (lit 
growth it IS II giiiiit iilUd Niiioiim with ii 
t\})itiil iimllmtukiii J.IIIHI oil in tlu untrt 
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lesults When the ffiontli is infected it slionld be stciilized nitli ioni 7 ation, 
and ticatcd on the follow ing da}^ bj’’ iiitcnsnc X lays 

Diathermy — The use of diathcimy maihs a ical suigital advance in the 
tieatment of malignant disease in ceitain legions Tlic aim is to steiihze the 
vhole giovth by a pioccss of coagulation netiosis 

In a cancel of the bieast oi bowel it is possilile to excise the disease 
completely by passing thioiigh hcaltlty tissue — and lieic diatheimy has no field 
On the othei hand, m disease of the mouth oi thioal it is often impossible 
to ai Old contamination oi the wound by cancel cells, winch aic sown on 
to the law" smface and it is to tlie effusion of infected blood and lymph 
that this IS laigeh due Tlic achantages attending tlic use of diatheimy 
aie many Theie is an absence of implintation of malignant cells The tut 
sui faces of the blood and Ijmiph vessels aic sealed Theie is no loss of blood, 
and shock is ^ ciy slight 

The pioceedmg is simiilc The giowth is tiansfixed with a pionged elec- 
tiode, ancl the cuiient turned on up to H ampeies The tissue becomes white 
blanched and diy The cuiient is then switched off bcfoic spaiking com- 
mences, and a fuithei aiea is attacked, ancl the coagulated tissue is bioken 
awaj'^ with foiceps Fmallv the whole suiface of the excacated aiea is 
steiihzed with the button elcctiode 

Theie aie ceitam chsadc antages which must be consideicd — 

1 Owing to coagulation piocceding beyond the aica of the elcctiode 
1 essels ancl neives cannot be seen 

2 Duiing the application of the cuiient cthei must not be used as the 
anaesthetic 

S Although at the end of opeiation the affected aiea is stciile it does 
not lemam so, and theie is a peiiocl of sloughing which m the case of tendon 
tissue 01 of bone takes a long time ancl is often leiy offensne cluimg the 
piocess of sepal ati on 

4 Sccondai}'’ haemoiihage may occui The lulc should always be to 
hgatuie the lessel wdien diatheimj is used m the neighbouihood ol a laige 
aiteiv 

In oiclei to 01 ei come these disadvantages the best lesults can be obtained 
111 the uppei ]aw by a combination of diatheimj with suigeiv The giowth 
should be lullv exposed, destiojad b}'’ diathcimi, ancl then icmoied and 
the law' suifaces ot bone and solt tissue stciih/ed by the clcctiic cuiient 

OPERATIVE TECHNIQUE 

In dealing with the opeiatne technique I elesne at the outset to call 
attention to the necessit}'^ of modif3ung the opciatioii accoidino to the site 
ancl extent of the giowth In an epithelioma of the palate it is siifiicient to 
lenioie the half of the palate and aheohis miolved, unless the antiuni has 
been j^f^ifoiated and invaded by giowth In an ah eolai saicoma a similai 
conseiiatne opeiation will be sulTieient, and no adcantage whatevei would 
acciue fiom lemoval of the infia-oibital plate On the othei hand a giow’tli 
111 the anti uni piobabh'^ aiises fiom the ethmoid and the opeiation of lemoval 
of die supeiioi maxilla is totallj^ inadequate 
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Tlic an-dlK Toun om induisible unit iuim the bottom ol ibo antium 
to the loot of tlu liont il sinus, atul fumi tlu, pt(i\<jrnmjiM!lin\ lossii to tlie 
postiiioi ^\a11 ol tlu spin luml il sinus lluu is .1 (on- 
tuuious tbam ot ejutlubal (ctK thus tlu lauulicu- 
tions oi tins s\sttin cNtond f.u boNond the eonfmes 
of the snpeiioi luaNill 1 andsnlluunt d.istuils must 
be ffixcn to the ojuiitum to illow loi .did ition in 
design to meet e.ub indnidnal (asi 

Thcdinunlt\ of sudessfnlh iemo\mg i gioutb 
in the uppci ]au lies in tlu lad that two ol tlu 
tluee e udinal pinuiples ol lenunal ol malignant 
diseise aie usn ilh imjiossibh' to (.ui\ out It is 
gcncialh impiatlieabk to icnune the giowth 
thiough he dllu tissue and secondh it is not jios- 
siblc cnlnch to ]ne\ent ebssenun \tion of diseased 
blood o\ci the uound aiea , bul it is jiist luic 
that the assistaiue ol diatheinu is most \abiable 

Thcie aie eeitam 
(lasses of eases i\hieh 
aie gcneialir mopei- 
able{s(( Fig 122) — 

1 S 11 coma aiis- 

ing fiom the base ol the skull and 
sceonelaiih iiuohing the ma\illa 

2 E\tcnsi\ e in\ oh cnicnt ol the ptengo- 

m.iMllaie loss.i 

.5 C.iscs showing peisistcnt meningeal m- 
letlion 

1 E\tcnsne nnasion ol the back of the 
eve suggesting iinohement ol the 
ca\cinous sinus — in which c.ase the 
icmo\al of the eye will not evue the 
disease 

On the othci hand iinohement of the 
skin ol the lace 01 of the eye itself is not 
necessaiily a e onti a-mebcation 

Position — Theie aie two mattcis at this 
point which desene some attention In the 
lust place the postuie oi the patient dining 
opciatvou IS impoitant The upiight position 
has a gieat deal to leconimcnd it Fust 
of all. the blood-picssuic to the head is con- 
sideiably icduced, and theie is an absence of 
nasal congestion Secondly, the visibility is 
gi catty impioved, and not only can the opeia- 
toi see exactly what he is doing, but the steps 
of the opeiation can be deailj'^ seen by those aiouncl In the tliiid place, 
theie IS a lemaikabk absence ot shock, the patient often leas mg the table 



Tio 121 — Chair xisf'ii in upright 
position which can be instantly 
loweied at will by the pie=siuo of a 
foot pedal 

The wsuftl practice is to put the 
patient when an-cstliotizod on tlm 
chair m the horizontal position and 
earofully laise it to the \erlical bj 
drawing foiward the hack of tho 
chair 



iigi IS \ \iri iMiiisiM 
tiidoIlKlioiim of tilt riglil 
Mipt nor iimMlIii which had 
lihi rated tliroiigli into tin 
iiiontli and iijiwards into tin 
(liitl otirtlu ina\ilhi 'i ho 
giowth was tiasci'od with 
mmii rolls fistulous traits 
and iinprogniiUd uitli pus 
Optialioii uas impossible 
ami ladiimi ri filsod 
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with a good pulse And lastlj'-, the amount of anesthetic icquiied to keep 
the patient at a suflicieiit depth is veiv mucli less than in the iccumbent 
position With a piopeily equipped chan (2'hg 123) the iiosition pieseiits 
no difficulties 

Anaesthetic — The an.esthetic used is a mattci of leiy niateiial nnpoitance 
to the opeiatoi and the latest adAcinces in the use of mtiatiachcal ether 
(Fig^ 124 126) have, in my opinion icdutcd the moitahtv to as Ion as 
almost all’s opeiation in suigeiy 

The technique non made use of is shoitly as follons Induction takes 
jilace cllnd chloiide and ethei, and nhcn the patient is full}’- amcsthetized 

the mouth is opened and the 
post-nasal plugs aie caiefiilh 
jiackcd into the back of the 
naics and a laige intiatiaelical 
catlietei is jiasscd tliiough the 
laivnv undei Msion An aiiTS- 
tlictic anna’s the piopci length 
<md till sc IS then nisei ted at 
the back of the phaivnx and 
the mouth packed nith gauze 
Lastly a stciilc ton el is passed 
acioss the month and tacked 
ovci the an nay and iiassed 
loiind the back of the head 
Ethel 1 apom is then pumped 
in fiom the tube in the mouth 
diicctly to the lungs undei a 
jnessuic of 20 mm of iiieicuiy 
by an electiic motoi, and the 
an esthetic is maintained m- 
dehnitely by positne piessiue 
Thcie aic tno distinct advan- 
tages foi this class of ojieiation 
in the use of nitiatiachcal 

ethei Theie is no daiigei 

n hates ci of the inspnation of 
blood a ininiiiium quantity of ethei is used and an cs'en depth of an.aisthetic 
IS mamtauied Duiiiig the last ten minutes oxygen is blonn in, and at the 
conipletion of the opeiation the snallonmg leflcx should alnas’^s be picseiit 

Chloiofoiiii is iies’ei gis^en unless the use of diathcimy necessitates its 
eniplosmient 

Opeiation — The incision commences abosc in the centie of the escbion, 
and it IS earned dossaissaids midssay betsseen the budge of the nose and the 
imiei canthus of the eye, and thence lollosss the line of Feiguson’s incision 
doss'll the gioose at the side of the nose and lound the external nans to 

leach the jilnlti uni, and thence disudes the hp On the buccal sinfacc o 

the cheek the gieatest caie should be taken to diside the mucosa loss dossn 
miniediatels abos e the neck of the teeth iiid to eles ate it tluoughout the 



opjbtnMS Oil c\njnijint]on Jio found to ha^ c an 
e\teiis»i\e siicoma giouin^; fioin the sphenoid imolMiip 
the iifrht ethmoid and extending into tlic ontiiim on tho 
coiiesponding side 
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If the glo^\th IS confined to the lo^^cl lialf of the supcnoi ma\illa and 
docs not ]n^ohe the uppei an sinuses, tlie louei pait of the uppei jau is 

lemo^cd Jcaving the iniia - oibital 
])late iiitaet To do tins a fine ehisel 
IS taken and a lioii/ontal incision 
made iollo\\ing and paiallel to the 
lowci inaigin of the oihit at about 
tlie ]e\cl of tlie infia-oibital foiamen 
This IS earned tliiough tlie ascending 
nasal jjioccss ol the supciioi ina\illa 
to cntei tlie nose and thioiigh the 
))od\ of tlie inalai bone to the iitciygo 
nia\i]Iai\ fossa Tlie line ol attach 
ment of the caitilagcs of the nose to 
the bone is then dn idcd and if the 
nose itsell is not nnohed the iniico- 
pciiostcnm can easily be ele\ated and 
the uliole of the soft paits of the nose 
tinned inwaids iMthout opening the 
caiitv The haid palate is then 
dnidcd sagittally liom the aheolai 
piocess backuauls Tlie seiiaiatioii 
IS completed by detacliing the soft 
palate b)'^ a hoiizontal incision, and lastlj sepaiating the back of the ma\illa 
from the jiterygoid process by dining a strong osteotome in between these 
bones This paitial incision, iihen it 
IS adequate, gn es veiy satisfactoiy 
anatomical results , the oibital cavity 
IS not opened, and theie is no chop- 
ping of the e^ e i\ itli consequent iail- 
uie of alinement Fuithei the nasal 
cayit}^ IS also unoiiened and its impoi- 
tant functions lemam intact This 
piocecchng is suitable foi most giov ths 
aiising fiom the palate and alveolus, 
eien vhen they have peifoiated the 
antium, pioiided the limitations of 
the giovth can be accuiately seen 
and delineated 

Vei}’’ diffeient is the piocecding 
vhich must be adojited ivhen the 
malignant changes have involved the 
upjiei an sinuses oi the oibit, in 
■which case a most extensive exposuie 
IS lequned to eliminate the disease 
The complete uppei jaw must be 
removed nr the first place, and the whole of the side vail of the nose OiilV 
too often this pioceedmg is considered sufficient for removal of the giovtli, 



Fig 128 —Case 9 Tlie incision romid tjio 
groirtli o'vtonding doirn the side iinll of th®i 
nose and nbo\ o the ej ebrow and across tlie 
malar bone The soft tissues Iiave been incisea 
down to the bone m all directions 



Fig 127 — Case 9 Incision of the soft 
parts belon the grontli and suture of the skin 
belou the mucous incnibraiic of the mouth, so 
ns to preserte the tipper lip 
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hul it cannot In too stionglv cmphasiml that this is a sta^c in the ace css to 

and cxpostnc ot the dcc]Ki ind mou ekhcate puls uenind the skull b.ise 

Be no opciation is it jiossiblt to 

lenioxc such a iriowlh in one piece 

nithont bicaf insi acioss ^alIons e‘\- 

tcnsions and a aci\ biiei eonsideia- 

tion ol the anatoms would ea'-ih 

(oininec the suiacon that this is so 

The whole of the ctluuoid uji to the 

ciibiiloiin ])latc should be s\ slenvitie - 

alh lemoscd Then the sphenoid 

should be opened the anteiioi and 

infciioi walls ol the sinus ele iieel 

awas and the eoulcnts e\cnteialed 

In a siinilai inannei the iiontal sinus 

must be dealt with The duet is 

tiaeed npwaids and all the lionto- 

ethmoidal cells and the whole of the 

tlooi of the fiontal sinus aic lemoscci 

It IS ncsei adsisablc Ol nceessan to tee- l^'l— fn'r Superior muMlla o\ 

. ,, cistd lotetner vitli tilt ethmoid aiul a little of 

lcniO\C the antcilOi thus con- the orbit jiio (ium inntci of the nntenor 

sidciablc dcfoinutv is sa\cd and wluxt c\\wcd ami is stiu m the upj)u 

, part of the uoimu area Iho fat of the 

IS e\cn inoie linpoitailt tllC lisk ol ptcnpomaMlInre fossa n, shown m tlic lowct 

infecting’ the diplojt ecnis aeoided portion 

Scecial eases of ostconn clitis ha\e 
been lecoidcd as the icsnlt of Killian s 
method ol cxposnic ol this sinus 
It jiossiblc an endeaeom should be 
made to leaec the jiciiosteum oi the 
oibital eaiitv intact, but nothing 
must be saciificed to tlic complete 
ciadication of the giowth Special 
attention must be paid to the fat and 
muscles of the i3tciygoma\illai y fossa 
and to a common extension of the 
giOActh backw'aids thiough the mtei- 
nal nans to entci the phaijmx wlieie 
it lies flee in the eaeity Extension 
into the pteiygoid fossa I legaid as 
being the most diflicult to lemoe^e 
and one of the most liequent causes 
of lecuiiencc IIa^ mg peifoiated the 
thin posteiioi wah of the aiitium, the 
giow'th finds itself m a legion highly 
vasculai, and it spieads lapidly be- 
tween the fasciculi and jilanes of the pteiygoid muscle into a i eg ion wlieie 
access is bad and elimination veiy difficult Aftei healing takes place, theie 



Fio 130 — Case 9 Wound mirowed some 
wnat bj bringing m the flaps after the slough 
has come awaj The large granulating area 
of tile woimcl w is complcteh coicred bj a 
skin graft 
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IS often a lesiclual fibiosis in these muscles ^\]nch leads to consideiable 
difficulty in opening the mouth 

At the conclusion of this complete opeiation the fiontal sinus, the 
sphenoid, and ciibiifoim plate should he ficely exposed and foiin one laige 
cavitv leading to the mouth bclon, limited mtcinally by the septum of the 
nose and exteinallv by the leplaccd chock flap 

In the couise of the opeiation little tiouble mil be expeiieiiced fiom 
hsemoiihage The lessels on tlic dieek flaji aie easily caught as they aie 
dnided On tlie lemoAal of the supeiioi maxilla, nhich should be caiefiiliv 
done between the fingeis the inlcinal maxillaij aiteij'^ is bionght forward in 
the loose fat and can often be clamped with cun cd tonsil foiccps befoic being 
diMcled If diMclcd it can ^el}’• easily be picked up and ligatiued 

If theie IS contamination of any aica m icmo\al ol the giowtli the 
best couise is to inn oaci the whole pait with a flat button diatheimv 
electiode 

Lastly, in cases of saiconia it is always wise to nisei t ladiuiii in the 
opeiation aiea foi twcnt 3 -foiu hoins aftci opeiation 

In sutuiing, gieat caic must lie cxeiciscd in the legion of the mnei canthus 
of the eye The peiiosteum should be picked u)i and sutuicd as a sepaiate 
lavei and the skin giaduallj' a)ipioximatcd bj a continuous stitch The 
diessing which has pioicd most cffcctnc is one of gold leaf A clean healing 
i\ound lesults, and no othci diessing is icqimed aftei the fust twenty-four 
houis 

Mitiiod or Diaiixg w'lin Lxmpiiviic Gr vxds — It is a niattei for 
discussion w'hethei it is wise oi necessaij' to lenioie the glands in all cases 
It is a tart that m maiij^ giowths of the snpeiioi maxilla no glands aie 
affected — especialh' is this so of the eaicinomata On the othei hand, with 
a squamous epithelioma of the palate oi alveolus the glands should always 
be completely dissected out following the technique so ably laid dowm by the 
late Sii Heniy Butlin It is not possible to be sure wdiich gioup of glands 
wall be affected, oi in fact, on wdiich side of the neck thej^ will appeal 

Case 10 — S , age 20 Primary endothelioma of the septum The only gland 
involved was the superficial parotid on the opposite side of the neck, and the micro- 
scopic appearance W'as that of the primary grmvth 

The mieioscopic diagnosis of the tuniom will be of some assistance m 
deciding the point in each individual case, but in the absence of palpable 
glands the opeiatoi wall piobably piefei — and nghtly — to aw'ait the signs of 
glandulai infection, though natuially a close watch must be kept ovei the 
patient 

LiGAiunr or the External Carotid Artery — Anothei point of 
debatable inteiest is the question of the desii ability of ligatuie of the caiotid 
arteiy befoie opeiation Sii Hemy Butlm found that ligatuie of the exteinal 
caiotid w^as of no use alone, and Sii F Tieves holds that pieliminaiy ligature 
of a laige aiteij'' is not a necessaiy oi desiiable pioceeding In my own case, 
foi the last twm yeais I have not tied the aiteiy 

Laryngotomy — ^Until quite lecent years laryngotomy was an indis- 
pensable piehminaiy to attacking the upper jaw' The aiiw'ay w’as then free 
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nnd null immclled h\ the u lions ot the siufjcon the an.esihef ist was out ol 
the na\ and it enabled the pliannx to he plu<i<rcd off nith spoiifjes so as to 
pvceludc the enti ukc ot tilood to the an 'P iss,i<ics ]hit is theie »« disadvan- 
tage in inakiiii!; .1 duett tipening into tlie aii-tiibes ^ 'Vdditioii'il ojieiating 
tinic IS nu oU ed tlicie is a tiitotluioid aitciv whith soinctinus is lioulilt- 
soine and theie is d\sa\s a it mote possibililv oi tilood leaking piist llit 
sponges in the tliioal It seems ttilam Ihtic- 
ioie that in the Intiiie we shill in.ike use nune 
ficth than e\ei ot mtialiuhtal (thf and it is 
to tins anisllulit and to this done I attiibiite 
the icinaikabh low nioilalilv oi the modem 
opti it ion 

Af tei -ti eatraenl Tht mam pinuiples to Ik 
liclrl m new ate to obi lalc deloimili and to 
jiieicnt ICC nil cut c Dealing with the (picstion ol 
deloimitv lust— c\pci lent c teathes that theie aie 
t Cl tain situations whcic tioublc mav be c\pctletl 
In the fiist plate at the innci angle of the eve 
the skin ot the sule of the nose is thin delicate 
and casih evuls mwauls and Iits m contact with 

the pel lost cum ol the 
nasal bones and it is 
only too casv to Icaie 
an unsightly hole m this 
position \.Fig ID) 

To pieicnt this the 
skill incision should be 
made well on to the 
bide wall ol the nose 

and away lioni the eye and the gicatest eaic 
taken in the elevation and ictention of the peiios- 
teum, which should be bubsequciitl}' sutiued back 
m a sepal ate layei to the skin 

Qsdema of the eyelid is a gieat and constant 
bugbeai, and is sometimes unavoidable By omit- 
ting the hoiizontal and mfia-oibital poition ot 
Feiguson’s incision I hojicd to avoid this defoimity 
but without maikcd success The detei mining 
factoi appeals to be the oibital plate of the 
supeiioi ma villa (Fig 132) Wheie this can be 
Iclt, ccclema ol the lid is not peimanent but wheie 
it has been lemoved howeier caieful the opeiatoi is 
not to disluib the ligament of Lockwood 01 the attachments of the capsule 
of Tenon, the eye as a whole chops and the undei suiface acquires fibious 
attachmentb to the tissues foiming the posteiioi wall ot the wound aiea To 
obviate this h is lecommended that the terapoial muscle be split veitically 
doivn to and thiough the coionoid piocess of the lowei jaw, that this 
musculo-bony tissue be swung acioss beneath the 01 bit like a sling, and the 
VOL \r — \o 41 12 



Tir m—Caic 12 C, 
male age 20 Ihis patient 
had a primarj epithelioma 
of tho palate, nhich lind 
perforated into the antrum 
and filled this caMty i\ith 
gron th The upper jan was 
remored, together mth the 
palate The orbital plate 
n IS left intact Note the 
absence of facial deformitj 
resulting 



rid 1 11 —Case U W , 
malt lit' 2(i In this pnlicnt 
a soft \asculni loimd celled 
sill coma grcM from tho cth 
mold inioKing the antrum 
and tho frontal and sphetioid 
hiniisis The wliolo faoinl 
Mound Ruppurattd aftciMnuls 
and tho liolc is scon opposite 
the inner canthus of tho c\o 
and dtformiti is soon boloM, 
duo to icmoial of tho orbital 
jilate m d subs'^quout dioppm" 
of tho e\c I his opening will 
ha\e to ho closed bj a plastic 
opciation 
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bone be fixed to the nasal septum oi to the nasal piocess of the fiontal 
bone I ha\e cairied tins out ni a recent case with success 

In some eases it is quite possiljle to sua e the palate as hen the comfort 
of the patient and tlie lapiditv of his letoscit aie eon cspondingly incieasecl 

In othei eases a good icsiilt ean be obtained 
bj leficetmg the mucopciiostcum of the palate 
mss aids to the middle line and siitiiinig this to 
the check flap altci icmosal of the bone 

But the adsantages of a loiameii m the 
jialate c innot be os ci looked — it enables the 
sshole ojiciation aica to lie open to inspection 
it facilitates fice diainagc and ailosss efficient 
cliessing aftci opciation I am eons meed that 
in the majoiits' of cases it is both adsisable and 
necessais to lease this opening, foi a siess is 
obtained stictclnng liom the liontal sinus to 
the back of the sphenoidal cas its^ and fioin 
the ptciygomaxillais’ fossa to the phaisiix 
locuiience can be leadilj clcteeted and cxtei 
nnnated ssith pieeision 

In leg.nd to dental icstoiation a fess ssoids 
ssill suffice A fess days befoie opeiation a jilastei east must be taken of 
the patient’s mouth by a dental smgeon intcicstcd m this ssoik (Fig 133) 
A tempoiais' dentine can be fitted ssithin a fess liouis of opciation (Fig 134) 
gieatls'- facilitating the feeding of the patient and mitigating his discomfoit 
Such a splint should has e <i bulbous ex- 
tension upssaids loughls’- to fill up the 
easnty of the aiitium and kccj> the ilicik 
out in its noimal position A final dentine 
IS fitted aftei a fess months 

Space does not pcimit me to go into 
the details of jilastic lestoiation If ad- 
hesions hase all cads'- taken jilace bcloss 
the eye thes^ should be fiecd and a stent 
epithelial mould inseited <ind the check 
flap kept up bs^ a dentine 

The disfiguiing hole at the mnei angle 
of the oibit can be leinedied bs' sssnngnig 
up a poition of the uppci pait of the sep- 
tum, and fixing it m position m a slioit 
tune this should be coseied ssith epithel- 
ium, oi a plastic skin-flap be tinned dossn 
iiom the scalp Moie extensise plastic 
efloits aie lequnecl ssdien the skin of the face has been lemosed and each case 
must be planned out aecoiding to its special i eqiiii ements It is a fimda 
mental point that no plastic opeiation to eosei a disfiguiing hole should be 
undcitaken until all leasonable danger of lecuiience is past, and the sshole 
cas'ity should be freelj' open to inspection foi at least a j eai aftei operation 



Tic 134 — Teinpoiarj dental splint 
Thii- IS nindo of Miicnmte nifh n bulbotio 
extension renclnnji into the ca\ itj result 
ing trom ieino\nl of tbo jnsi This enn 
be mseitod nitiiin foits' eight hour-, oi 
operntion nnd ennbles tlio pnticnt to 
tnl 6 Ins food 



Fig 133 — Plaster enso tnl en 
from the mouth before opciation 
In the brat place the mould sms 
taken iii wax nnd tbo nlate mndo 
from this to represent the plnstci 
case of the month itself 
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RESULTS 

Mortality — Duuiie: laic ^clls the mollalll^ of tins opciation lias shown 
ft lennikablc dccicasc In mcw of the cxlensn c icino\al of tissue of the 
diMsion ol laigc scnsoi\ nci\cs ncai then ganglia, of the loss ol blood 
and of the septic wound which o\ci hangs the an-jiassagcs and sometimes 
imohcs the food tiacl this is c\tiaoidmai\ It is I l)ehc\c due to the 
use of mti itiachcal clhci 

Tabic 11 — I\Iouruir\ Si vrisiics 
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Giowths aiismg piimaiily m the letioph.uyngeal space and extending 
into the nose oi supeiioi maxilla fiom behind come into a diffeient categoij% 
and often aie best aiipioached fiom the mouth by leflexion ol the palate, 
though on some occasions thev can Aeiy easily be lemoAcd by piimaij'^ lesec- 
tion of the supeiior maxilla The opeiatue moitahty of these giowths is 
consideiably liighei than that of giowths aiising m the supenoi maxilla oi 
an sinuses, and this is piobablv due to the piesence of a septic wound o\ei- 
lianging the an tiact in mj" own senes I ha\e had tluee deaths fiom septic 
pneumonia oi sepsis extending down the neck 

Recurrences^ — In a faiily laigc piopoition of cases there are lecmiences 
Theie aie two ways m which malignant tissue can be left tn t,itu The whole 
of the giowth ma}^ not liaie been exposed — such, foi instance, as an exten- 
sion into the fiontal sinus — and foi this I can offei no excuse In the second 
place, some implantation of cancel cells oi infected blood is likely to take 
place oiei the law suiface of the flaps m the best planned opeiation, and this 
IS unavoidable 

I feel sine that impioMiig technique wall pioduce just such an mqnove- 
ment m the statistics of lecuiience as has alieadj'^ taken place in those of 
moitahty, and that at no distant date 

If the opeiation be so jilamied as to leave the wdiole sinus aiea open to 
flee mspeetion, the seiioiisness of a lecuiience is i educed to a niimmum 
Unlike the lecuirenee of cancel in an}^ othei pait of the bodj', the im- 
plantation deposit IS less seiious and moie easily cuied than the piimaij^ 
disease 
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CONCLUSIONS 

1 The pathology of the neoplasms of the iippci j<n\ is not jet clcai, but 
theie IS cl high degiee of local mahgnancv in neaily all tj'jies 

2 The opeiation to be cniploved foi lenioial of disease in the iippci 
lau should be modified to suit the c.ase — it should be based on nn intimate 
knowledge of the anatomy ot the an sinuses and a sound siiigieal technique 
togeihei with a close study of the disease in the patient to be dealt uith 

3 Intiatiacheal ethei as an aiifcsthetic has gicat ndiantages and imII 
icplace laiyngotomy 

4 AVhile nioitahty has been leduced to a minimum, leemience is still an 
evei-incsent feai The opeiation should be so designed as to facilitate inspec- 
tion and the eiadication of lecuiient giowth, and no attempt at plastic lepau 
should take place until this feai is disiielled 
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THE CLOSURE OF THE SUPRAPUBIC URINARY FISTULA 
FOLLOWING SUPRAPUBIC PROSTATECTOMY : 
OBSERVATIONS ON 68 CASES. 

ll\ H V ^MNS^L■UY \Mirn LnsnoN 

Tur. 68 cases sslmh arc (kaU smIU m this papn nu fimn . sems of 77 
consccutnc eases operated upon it St Peters Hospital Ireluenr \pril and 
Noecinbci 1921 , of the 9 eases not nieluded noin suivned c oir\ -rles< e nr t 
The purpose ot tins prjHi is to eotrstder («) Ml tire fartois vhulr hare 
a possible inflnenee on the tune of dosnie ot the snjnajnibit rrriirai\ tistnla 
and {b) The \rtihtv ot lire in-d\\eUnr}i eathelei 

The subject is dealt nith undti the tollo\\in<i headnifjs (1) Biuf oiitliiK 
of post-opciatise tieitinciit (2) Dimsioh of rases into <,moui)s in jclation to 
the enrplovnrcnt of an nr-d\\elhn<j eatlrcter (15) The use ol the in-dndhnjj; 
eatheter , (I) Tire opciatnc jncecduies (I) The onset ot nire lurition 

(6) The time of rcnrosal of the snprapnbre drain (7) Seiondaix b-enrt>iihaoc 
(S) Malignant cases 

1 Brief Outline of Posl-opei alive Ticalment — The panelal .md bladdci 
nound is closed round Ficeci s tube’ at the end ol the ojiei.ition and in sonic 
cases a siiiall diain is iiiscilcd into the jncresual spare I'leeei s tube is 
loft diainiiig the bladdci toi thiec or lorn class and then lejdarerl b\ ,i 
smaller one 

■Uime IS eliamcd into siiprapubte relhilosc dressings’ nraintaurcd mill a 
manv-tailcd bandage the dicssings aie eli uigcd loiii-houih M lien the 
jnostatic canty is ji.iekcd at operation the gaii/e is leniorcd on the thud 
clay Daily iriigation of the bladdci and jnostatie eants is tamed out b\ 
the suprapubic loute and bv Tanet s method - On tlic tenth da>, tlic siipia- 
pubre dram arrd sutures arc renrored and a large steel sound is jrassctl pci 
uicthiam The patient is sitting np out of bed diiiurg tire tliiid neck in an 
uircomphcatccl case Oi an in-duclling caihetei is used nlien advisable The 
patient is discharged lioirr hosjrital when the fistula lias closed 

2 Division of the Cases into Groups in i elation to the Employment of 
an In-dwelling Catheter — The lollowurg classification has been lonnd coir- 
V emeirt — 

G7orip I — All cases whose fistukc weic finally closed by the twcut^- 
eiglrth day without an in-dwelhirg catheter 

Gioup //—All cases showing signs of delay m elosiiie ol fistukc sub- 
divided as follows (a) Treated with m-dwelhng catheter , {h) lu-dwclUng 
catheter coirtra-mrhcated for tire time being The cases nuclei (b) teinrinatcd 
nr one of two ways (i) Spontaneous closure m due course, (ri) Closure 
iollovvitrg the delayed use of air in-clw'ellmg catheter 

Into Gioiip I fell 38 per cent, the av^eiage irumbci of days required for 
closure being twenty , the earliest occurred on the thriteerrth day 
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The cases undei Gioup II {a) Meie tieated Avith an iiKhvclling cathctei 
foi thiee days at some peiiod dmimj the fouith week of convalescence 
Theie weie 28 cases — about 41 pei cent The icsnlt m 19 cases (67 pei cent) 
vas complete tlosuie.of the fistula befoie the tu entj'^-eighth daj^ , of the 
lemammg 9 cases it is inteiestmg to note that 6 had not commenced 
mictuiition up to the time the cathetei uas tied in The use of the cathetei 
111 such cases vill be lefeiied to latei 

Gioup II (b) lefeis to those cases uhich vould haic benefited by an 
m-dvelhng cathetei but vhich shoved some contia-mdication foi its use 
The}'^ veie 13 m numbei, oi 20 pei cent of the total As aheady mentioned 
these teimmated eithei b}'^ closing spontaneously, oi not until aftei the 
delayed use of the m-dvelhng cathetei Of the 13, 8 (about 61 pci cent) 
subsequent!}^ closed without an m-d veiling cathetei, the aveiagc peiiod being 
thiity-seven days , 5 (about 38 pei cent) w^eie delayed until a cathetei could 
be boine v'lth safety, the aveiage numbei of days befoie closine being tliiity- 
foui It vail be noted that the fistula? of the cases in vliich the ni-dvelhng 
cathetei vas used closed soonei than the otheis, thus dcmonstiating its 
value 

The follovang vTie the conditions vhich supenened and pie\ented oi 
delayed the use of an m-dwelhng cathetei (1) Acute epididymitis , (2) Pyclo- 
nephiitis , (3) Slough oi phosphatic deposit on the vound sui faces By fai 
the commonest of these vas acute epididymitis, accounting foi 7 of the 13, 
about 54 pel cent The pait 23lciyed by acute epididymitis m deteiminmg 
delay depended on vdiethei the complicdtion supeivened eailv oi late m the 
con^ alescence If the foimei, theie v'as not necessaiil}’’ a coiiti a -indication 
foi the cathetei b}'’ about the fouith Aveek In a luevious papei entitled 
“ EiDidid}'^mitis and Siqiiapubic Piostatectomy a Stud} of 50 Cases ”, the 
}\iitei® shoAved that 64 2^61 cent of acute cases occuiicd dm mg the fiist AAcek 
of coiiA alescence 

In the fcAA' cases in Aihicli an in-dAAelhng cathetei A\as tiied in the 
23iesence of some dcgiee of 23yelone23hiitis, the lesult A\as ahiays to mciease 
lathei than diminish the signs of infection It Aias theiefoie found moie 
sitisfactoiA'^ m such cases to dis23ense AAath the cathetei entiieh’’ 

IVith legal d to slough oi 23hos2)hatic de23osit on the AAOund suiface, m a 
fcAA cases a coating of 23hosphatic de 2 iosit occuiied It a2i23eaied eaily, and 
commenced to 23eel off as a fine slough about the end of the thud Aieek An 
in-dAA elhng cathetei could seiA'e no useful 25Ui23ose until the gianulations 
Aieie flee fiom slough MoieoAei, these cases aa'cic lathei 2^10110 to acute 
e 2 iididymitis and 23yelone23hiitis In othei cases it Aias unusual foi the pait 
ot the 23a]ietal AA'ound closed by sutuie not to heal b}"" fiist intention The 
o23en 230ition geneially shoAAcd healthy gianulations b}”^ about the seAenth 
day TAAO-stage 23iostateetomy cases, hoAA'eAei, A\eie an exception to healing 
by fiist intention, as the AAound iiiAaiiably bioke doAMi in the subcutaneous 
aiea 

3 The In-dwellmg Catheter — The ideal sought and encouiaged A\as 
undelayed closuie AAithout the aid of an m-dv elhng cathetei , but in many 
cases AAlieie fistula; peisisted AAithout giAing any indication of closing, this 
AAas established at once by a judicious use of the cathetei , and again, m 
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c.sosof.Mu ,nu.onummm,Mnutuut,ou Hh uyhu\hu,^U u 

^^Uuh^^us uw.MuhnllMnU . ..mm. , 

Thouwmio, nnuhnutlu um ofU.. ..tlnl.. if p-mI.J. ; 

foici-n bo.h in \hn nu tin i mul -i umhduu piost-Kn . uUv nni m 
nusonn of ilu uK iMsliim m psis U luK l<* in<i< im '* 

Tin uutlnitis sit np MM" " *” poM’'"’"”* * 

tlicdlluki IS 111 nil. <1 Nn aninnnt o» « ii. < ni iiumiM n ‘ p' 

fiom tin nutlui N\huli Ins luniu i . illul.i f-i s,n .1 u Hi. .l.s.Jiu^-. • 

scions nnlil .iboiP lb.' Ibn.l .b.\ lU jnobm.jmp innbiK tin ns. nt 
m-cUuUtm (.itlutsi m Uu liop. .>1 punnliiin nn i lb. u nl .1. jx mb nl tb un fp 
il shonUl bi bom. in nnn.l tbit lb. xnbi. ..I lb. pt..<..!m. is b. in;; n.iinnn/Ml 
to some cNtcnl b\ Uu nuxiliiiU m psis vxlmb i. soils fioiii Uu pi.s. .... <•} 
the laUitlcr in lb. ni.lbuv In ibis snus .»f i as. s Uu pi.ulu. was follow. < 
of icimnin;: Uu (lUul.i il Uu . ml of Uu llni.l «l’i\ in m.iu iifUi.s. . -is. s 
i\u\ .nxs vmwpbi xVwwx nxs\ ^\w \\w s%\\w\ ls\wl \t is uot .UtU. itU l<. pio.Uu. 
acute cpuluK initis b\ li, n ni^ i < lUuUi in jiosiluni bn a w.iK ^lono\.^ 
the xcsi.al tiul of Uu catlutei bn .urns .oil.tl with niiniix silts * In oi.l.i 
to uct the iii.iMnniiii btiulil ni the iiniiniiiiiii of Inn. il is .ssintml lint Uu 
cathctci lie mit usoilc.l to loo soon ‘ \\ lu n ’inx donbl .nos. .is fo 

whcthti .1 cast was u ulx ioi an in-tlwc nni;» i.illulii il w is o.mi.Uh 
.aclxisahlc to postjioiu its ns. foi i <la\ oi two haiMilox nix tlu ..itliiln 
too soon iiK ins liaMiiu it in iiosition loiiu. i Ui in iiil.mli.l \ ni.lbiitis 
IS thus set np wlii.ii inixlit Iii\< bten inonlc.l \ii\ .past ion o( tlu listnli 
hctomnix cjntiuhali/e.l in Uu nu inlinu was satixnii.ini b\ tnitUnix it 
with a shnp spoon while .luiwnm toxetlui tin (tl;;is ol tlu woiiml with 
adhesne jilasttt was lulpfiil in hiinxin;; about .losiin* ni in in\ < is. s 

UcfoK hull closni. oi tii. iistiila < in b. a. . oiiiplislu .1 b\ tlu ns. ot 'in 

in-dwellinx lathiMci it is luii'ss.xw tbul Uu wonml suifa. . In lu. lioin 

slonxh Ol plios)ibali. dcp.isil .in.) lli.it nmlniition b. u .stabbsbi.l 

Tlicse fi.lois bcnix pi. s. Ill lli.n Uu most lax .nn.ibh' inonu nl is wlun 
the hstuH iciiiains .hx loi an h.nn oi nioic at a (iim In sm h ..isis .l.isiiu 
fiom in in-dxxcliinx .atiutei . .ni be itliul on On tlu .illui inuul it max b. 
said that on. c i ease has u.ulu.l the xxel *ind dix sl.ixi spoilt. nu'.nis iini 
final (losiiic IS iiiiniiiu nl iii.l tlu .allu'l.'i is not u.piiu.l 'I'lns x\,is ml.nnlx 
so m some cases, lint in sexei vl wiieie an in-clwc Unix . ilhetci w.is contia- 
niditatcd toi othci icasoiis tin listiil.i icni.nnecl ojuii ten .i c oiisickiahlc I mu 
snbsequcntlx in sjulc ol tliesc indications 'I'lu ]ilau lollowccl tluuloie 
x\as to lesoit to the c ithelci il spontaneous closnic li id not o.inned .litci 
sexcial dax's ol this slapc pioxickcl lluic xx.is no c onti.i-indu alion lot so 
doing 


Wheic the spontaneous onset cxl mutniilion xxas cklaxcd it was esscnli.il 
to lesoit to the n\-dx\cllinx .athctci In some this xxas .lone xxht'ii iiiii lui ilioii 
had not eommcnccd by tbe tw cut v-fiist d.iy but m no .asc did Imal closme 
of the fistula icsult aftci lemoxing the cathetei until it h.ul been used n 
second time following a week’s inteix.al ol icst loi tiie niclhia 

Fistuke most obstinate m closing exen altci the use ol an m-clxscllmg 
cathetei weie noted m the following eases (1) AfUi the second sf.agc o"l 
piostatectomy xchen piehminaiy cystostomv liad licen ]icUoimcd scvcial 
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months pieviousty and nhen a cicatiized fistula lemamed , (2) Wheie 

le-estabhshment of mictuiition did not occui until aftei the use of the 
in-dwellmg eathetei 

Gum-elastie coude, langing fiom 18 to 22 Fiench scale, neie the catheteis 
employed The laigest size Avas ah\a 5 '^s used nheie possible, as it pioAided 
the best diamage It A\as seldom that one so small as a No 18 had to be 
employed, and such cases ah\ays lequned a good deal of attention, as the 
nariow lumen easily became blocked When this occui led the only satis- 
factoijr Ava}'^ to deal AA'ith it Ai'as to lemove the eathetei and leplace it bA' 
anothei ObAUously, all the good intended fiom the eathetei niaj^ be 
lost if it IS alloAA'ed to lemain blocked foi scA'eial houis, as the inci easing 
intiaA^esical piessure maj^ cause the fistula to le-open It aaus essential foi 
the success of this pait of the tieatment to make fiequent msiiections and 
nrigations 

4 The Operative Procedures — These embiaced thieet 5 '^pes of opeiation 
(1) rie 5 ''ei’s opeiation, (2) Thomson-Walkei ’s opeiation, (3) TiAO-stage 
piostatectomj'^ 

One oi othei of the fiist tAAo methods Aias employed in 81 pei cent of 
the cases, and on an aA^eiage the fistulie m these cases closed on the tA\ent}- 
sixth da}'^ In the lemaimng 19 pei cent, piostatectomy aabs peifoimed m 
tAA'o stages, the fistulie closing on an aAeiage on the thirtieth day, but the 
sloAA’^er cases AAeie b}'^ no means all m the last gioup 

With the moie taidy ones the question natiiially aiose AA'hethci the delay 
AA’^as due to anj’’ obstiuction to the outfloAA fiom the uiethia In scAcial of 
these, on passing a metal sound pei uietlnam, an obstiuction could be made 
out betAA^een the piostatic cayity and the bladdei ® In all of these cases 
Fiej^ei’s opeiation had been peifoimed As it did not fall to ni}’- lot to pass 
the sound in all cases, I cannot gne the actual figuies 

In tAAo-tlmds of the total numbei of cases opeiated upon Thomson- 
AValkei’s opeiation® AA'as peifoimed, aaIiicIi entiiely eliminated the possibilitA^ 
of obstiuction 

In the tAAO-stage cases the inteiA^als betAieen the cystostoni}'^ and the 
lemoA^al of the jii estate coAeied peiiods A^aiying fiom two AA'eeks to eight 
months Taao cases had piostatectoniA'^ as long as eight months aftei 
c3^stostomy, and, as AA'ould be expected in each the fistulous tiack Aias 
consideiablj^ fibiosed at the tune of ojieiation One took eight AA^eeks and 
the othei nine A\eeks to close 

5 The Onset of Mictuiition — Apart from seieial exceptional cases, niic- 
tuiition did not lecommence until scA^eial da5’^s aftei the suiiiapubic diaiii had 
been lemoA'ed The piactice followed was to lemoA^e it on the tenth da}^ 
unless theie A\as an indication foi continuing the diainage a little longei 

As stated b^’' Sn John Thomson-Walkei “ Occasionally theie is a 
use of tempeiatuie when the patient fiist passes mine thiough the uiethia, 
but this subsides on the follow ing da^'^ ” This aa as noted m a numbei 
of cases 

Foi the AAhole senes the nineteenth da^'^ aaus the aA^eiage on aaIucIi 
mietuiition commenced In 60 pei cent spontaneous mictuiition commenced 
b}^ the twenty -fiist daA' In 25 pei cent spontaneous mictuiition AAas dela 3 '^ed 
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closui^Vj s\' pu \pr r>u' i-isii \>\ 

imiil sonic \niH timing tin fouilU wttk In 11 1’" '"I* 

IS the Umlx-lnnilh <h\ m .onnmn.mf- -ni.l linn nuK nfl.r :n, n I I i 
calUclu h.ul luin nniiloNul In l^^o .-.ms mnlm.l.on n .s < -t .1,1.4,,.! on 

llic tl.n folWin.: Ih, umm-il nt llu Mnn-nmlm nn , „ 

In buknaul « isis lln ns, nl lln m.hvHmu nn,l.,n .1, <11% 

helped lo cslahhsh llu Inlnl In mn hmi«XM il n i'- nol sn. , . ssfnl nnti 
aftei the use ot llu ivlluki fni llu s.cond Itmi U uns d. numsti it< d Ih'.l 
the sUw lehnn of inuhnilmn u is om of Ih, n,»sl unp..il.nd fi.t.us in 
eonncdinn imUi dthn in dosui, of Uu hslulu 11 must h, olnious lli-d llu 
Imal closvncis nnpossihh unlil mulniilion is i, . slnhlish. .1 M,>uo\<i -uni, 
letcnlion oceuiied in ‘i ensis wlios,* tislnl, sinld, nl\ .l.is. .1 lufoi. inulnulion 
had eonnnciucd Tins m(u lual.d mill llu indmlliii}; < dli.l.r ^\ll!l 
legaul io Ihc eansts of Uu hiU ons,l of inulnidion il was found Urd n. 

2 cases sonic ohsluiilion lo Uu pass\«i ,>f a s.nind s\as niinihsl.d lulw.vn 
the piostatu ta\it\ and Uu lihuliUi In ahonl dn p. i ,.nl ol lints. . as. s 
honc\cr mtii nmlnnlion dcla\(d tow iids Uu i ml of Uu foniUi w.ih 
thcie was one oi oUici of the two following fulois ]>r.sint in tin liisl.tn 
(1) Ssniptonis of enl.ngcd jnoslaU foi s,\,iil \,a\s (i) MaiUi.l (htonu 

ictcntion of leeent ougin 'llu mftiiiui is llial loss .»f loiu ,>1 lil.uld, i 
mnsdc fioni dnonu utdition was tlu chid cnist of dd i\ 

G The Time of Rcmov.nl of the Supinpublc Drain - In 7 of Uu 
eailicst eases of Uic seues Uu chain \ge Inlu was uinoscd on llu s,\.ntli 
da\ 'I'lic inolue lor caiK uinoxal was the hojit' ol Unid>\ shoilcnino Uu 
com ilcseciKC The asciagc nninlni of da\s hdoi, ini d dostne ol Uu listnli 
111 these cases was Iwents-cigld wluit is Uu .uiiagc loi a snnilai minilu i 
of eases whose Inhcs were leinoeed cm llic lenlli .lav lu log healed if Uu 
same time was twenlv-oue 'I’lins Uu ohjed ol tails uniosal ajipc us, lo 
has c been defeated It is an achanligc lo conhnne Uu cliaiiiigt unli) Uu 
gianuUtions in the ]noslalu casils au well Unnud Tluu w.is a M'i\ 
stiiking teiuleius lo unsteadiness ni Uu temiptMtUK in those cases wluie 
cailv lemosal was piaclised Viewed points out that p die ids who pass 
mine eailv m the eons alcseenee eilteii tlo haills 

7 Secondary Hajinouhage — 'This tut mud in I eases ihout 0 p. i eenl 
In each ease owing to the side of the niinan luiet Uu pnlient was a pooi 
subject foi opciatioii 'J'hc lilccding oeeniuci at living peiiods hdween 
the eleventli and the twentieth eUns In no ease was tlu hanunihage so 
sevcie as to cause any ical auMeVv Kadi was healed liv displaemg Uu 
clots liom tlu bladdci with nngalion In' lands melhod allei dilating the 
fistula so that tlic laigc-si/e tube could lie leplaecd and tins was kdl m 
position until all signs of bleeding had (cased It is impeutaut to utogni/c 
that to deal effectively with tins eomiiluation the hladdei must he emptied 
of clot, otheiwisc the eontiaetions set up by its jntsenee will cause the 
hscmoiihage to continue JLcmostatie scium and inoiplna hvpodeunuallv 
weie useful aids 

8 Malignant Cases —'rhcic wcie 7 of these- lO pci cent ol the total 
All weie eaily and iceogni/cd elnueallv beloic opciation except one and all 
offeied some piospcet of lelicf pioslatcetomv In 2 eases the cmielcation 
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Mas accomplished ivith the foiefingei AVith the othei 5 tlie lemoval Mas 
only completed Mith shaip dissection, aftei placing the patient m the 
Tiendelenbuig position The a\eiage numbei of da 3 '^s m closing foi G of 
these M'as tM’tntj'-onc , the othci case M'as dischaiged Mitli a pcimanent 
sujjiapubic diain Although the 6 cases closed so leadily, 5 of them lepoitcd 
back to hosjiital M’lthm a fcM months Mith the fistula ic-opened 

SUMMARY 

1 Too eaity ^emo^al of the supiapubic diaiii by diminishing the diain- 
age too soon, tends to dela}^ con\ alescence 

2 Rapid closuie of the fistula is not alMa 5 '^s desiiable 

3 Closuie of the sujnapubit fistula Mithout an in-dMelhng cathetei should 
be the aim foi all cases This Mas aecomphshed m about 52 pel cent of the 
cases, and m 38 pei cent bj^ the tMentj'-eu'hth da^’^ of con\ alescence 

4 The in-dMelhng cathetei is necessai}'^ m a laige piopoition of cases to 
a\oid an unduly piotiacted con\ alescence It Mas emploj'cd m about 
48 pel cent 

5 The in-dMelhng catlietci does not help the fistula to close if used too 
soon , it mci eases the amount of sepsis piesent if left m too long No com- 
plication aiose fiom its use foi thiec successive days in any case of this senes 

0 In a consideiable majoiit}'- (about 66 pci cent) the fistula; mcic finalh 
closed, eithei Mith oi Mithout the aid of an m-clMelhng cathetei by the end 
of the fouith week 

7 In the lemaimng cases the chief causes of delay in closuie Meie 

(o) Complications ineventing the use ol an m-clMellmg catlietei such as acute 
epididymitis and pj^elonephiitis , (b) Delaj'^ed onset of spontaneous mic- 

tuiition, most commonl}'' m cases of pievious chionic letention , (c) Long- 

standing supiapubic fistula; m tM'o-stage piostatectom^^ cases , (d) A slielf 
of mucous membianc betMcen the bladdei and tlie piostatic cacitj'^ m some 
cases aftei Fiej^ei’s opeiation of piostatectomj’^ 

8 Secondai}'^ ha;moiihagc is not, as a lule, a seiious complication and 
can be leadily conti oiled Mithout opeiative mteifeience 

9 The fistula; m malignant cases maj’' close vei}'’ leadily folloMing 
supiapubic piostatectomj’', but tend to i e-open Mithin a fcM months 

1 haie to thank the staff of St Petei’s Ilosjntal foi iieimission to publish 
these notes 
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the body of tlie gland contained extiavasated blood Theic A^a& fat ncciosis 
ot the omentum A tube A\as mtioduced below the stomach into the lessei 
sac At hist theie Mas a blood-stained dischaigc latei, this became puiulent, 
and continued foi some time Some digestion of the abdominal Mall occuiied, 
mIucIi, hoM'ecei, ceased on the application oi dilute acetic acid diessings A 
pathological m^estlgatlon of the taices on May 11 levcaled no excess of fiee 
fats but fatty acid and soap ciystals Mcie piesent A tM'cnt 5 ’’-foui-hour 
specimen of the mine shoMcd the picsence of 5 units of diastase He made 
a good lecovel^, and left the hospital on July 13 

3 He Mas next admitted on Oct 19 1922 Mith a simple tians\eise 
fiactuie of the light patella Mith but little sepaiation ol the fiagments This 
M^as tieated by non-opeiatne methods, and he left hospital to attend as an 
out-jiatient on Nov 27 He made a good functional lecoieiy and as I signed 
his dischaige ceitihcate I expiessed the hope that his senes of admissions 
to hospital had noM" come to an end But the Fates oidained otheiMise 
and he Mas admitted, as alieady mentioned, Mith a second attack of acute 
hamioiihagic pancieatitis 

CoNDiTiox* ox Admission — The patient, a somcMhat stout Mell-nouiished 
middle-aged man, piesentcd the signs and symptoms of an acute abdominal 
catastiophc ol the uppei abdominal type A consideiablc dcgiee of collapse mbs 
piesent the skin Mas cold and clamm}% the jiulse lapid and of pool lolume 
and the tempciatuie subnoinial A stiiking featuie Mas a pecuhai leaden 
coloui of the skin, Mith a definite c 5 ’'anotic tinge ol the lips and lace He 
M'as lestless and complained much of thiist Pam Mas extiemelj’- seicie and 
situated m the epigastiic legioii and in the ujipei left qiiadnnt of the umbilical 
legion, the pain being moie maiked at the lattei site As ah cad v mentioned 
it lemained localwed and did not penetiate to the back Init Mas subject to 
exaceibatioiis The abdomen Mas geneiallv distended, the distention being 
moie maiked above the umbilicus Abdominal tendeincss Mas maiked in the 
epigastiic legion but the abdomen moved shghtlv on lespiiation and theie 
M'as a complete absenee of the boaid-hke iigidity mIiicIi is usually associated 
Mith such acute uppei abdominal eatastiophes as luptuied gastiie oi duodenal 
ulcei He M^as tioubled M'lth a cough, and the expectoiatioii Mas ‘ lustv ’ m 
appeal ance Examinatio i of the chest levealed duhness to peicussion ot both 
lung bases Mith moist ciepitations The piesence of cjmnosis and the absenee 
ot boaid-hke iigiditj^ iii conjunction Mith the othei signs and sjmiptoms — 
although I Mas at the time unaequamted Mith the patient’s pievious histoiy — 
influenced me consideiably m ai living at a diagnosis of acute hamioiihagic 
jiancieatitis, although it Mas cleai that seiious tiouble existed aboie the 
diaphiagm in addition 

Unfoitunately it is consideied bj'^ some that the piesence of a most 
unyielding t 3 qie ot genet ahzed abdominal iigidity is chaiacteiistic of acute 
pancieatitis but tins is not boine out by ini^ peisonal obseii ations of 
this and othei cases Extieme iigiditv loealized in the ejiigastiic legioii, 
Mith a somcMliat flaccid abdominal Mall elseMlieie, lna}^ hoMeiei occui 
^loimihan^ states “ The abdomen, Mhen examined eaity jiiesents the most 
indomitable iigidity and some fullness in the uppei pait the lemaining paits 
niaj^ be quite soft and tlaecid, jnelding leadil^' to the hand, oi thev maj'^ be 
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the opeiation, aftei Avliich the dischaige piomptly ceased IIis condition 
rapidly imjiroved, and he iias sent to a convalescent home 

The occuiiente of snppuiation follmved sloughing of pancieatic sub- 
stance points to the fact that the thiee foims of acute panel eatitis dcsciibed 
by Fitz — Mz , luemoiihagic, suppuiatn'-c, and gangienous — may, as Mo 3 mihan 
points out, be diffeicnt stages of the same disease 

Commentary — The cxpeiience of this case has stiengthened m my mind 
the inipiession I had aheady obtained that acute pancieatitis piesents a 
definite clinical iiictuie, and that diagnosis should be possible by attention 
to ceitain distinct featiiies It seems cleai that many text-books instead of 
endeavouimg to point out its iiccnhai distinguishing featiiies, aie too apt to 
attempt to bung it into line ivith othei abdominal catastiophes 

Most of us aie famihai with the dicta of Fitz,"* a pioneei upon this subject 
Avho viote “ Acute pancieatitis is to be suspected vhen a juevioiislj'- health}^ 
peison oi siifieici fioni occasional attacks of indigestion is siiclclenh seized 
Avith Molent pain m the epigastiium, followed by lomiting and collapse, and, 
in the couise of tuentj'-foui houis bj'' a ciicumsciibecl epigastiic spelling, 
tympanitic oi lesistant, uith slight use of tempeiatuie ” And again “The 
sjnnptonis aie essentially those of a jiciitonitis beginning in the epigastiium 
and occuiiing suddenty duiing oidinaiy health vithout obiioiis cruse 

Let us anatysc these statements a little moie closely and inquiie nhcthei 
leceiit advances liai'^e not piorided us vith a sonievhat cleaici pictiiie In 
the fiist place, it maj" be stated that nowadays it is unhkelj" that anyone vould 
nait twenty-foui houis, in the piesence of the acute symptoms mentioned foi 
the occuiience of ‘ ciicumsciibed swelling’ m oidei to confiim a possible 
diagnosis of acute luemoiihagic pancieatitis The lemaindei of the clinical 
pictuie ajrphes nith equal aecuiacj'^ to a nunibei of acute iippei abdominal 
conditions, and is b} no means pathognomonic of acute hamioiihagic pan- 
cieatitis In m)’' expeiience, the collapse, palloi oi cjanosis, icstlessess 
thiisl, mcieasmg abdominal dullness and distention, and absence of boaid-hke 
iigiditr^ point to intia-abdoinmal hamoiihage lathei than to pciitonitis 
The Molent natuie of the pain is, of couise, explicable by the position of 
the piimaiy soiiicc of the luemoiihage Avhich causes extieinc stietchmg of the 
paiietal peiitoneum coA^eimg the pancieas , and the piofoimd collapse by 
the pioximitA" of the solai plexus I think theicfoie aac aic m a jiosition 
to modilA’^ the othei aaisc excellent dcsciqition of Fitz and to state “Acute 
pancieatitis is almost ceitamh" piesent Aihen a peison is suddenh^ seized AAitli 
Aaoleiit pain m the epigastiium folloAAccl bj’' Aoniitmg, scAcie collapse, and 
cAxanosis, and bj^ the sAmrptoms of intia-abdoininal IrEemoiihage, unassociated 
AAith tropical peiitonitic iigiditj’^ ” 

Second Attacks of Acute Hmmorrhagic Pancreatitis — The occunence of 
tAAo attacks must be a acia^ laie condition I liaAe been able to find a lecoid 
of only one such case and m this death occuiied duimg the second attack 
The case is lecoided b}^ Dick- as folloAAs — 

‘ A. B , male, age 44, a publican, Aias aacII knoAvn to me prior to his piesent 
illness andAAas defimteh alcoholic in liis habits I Aias called to see him on 
April 3 2, 1905, and found him m bed suffering from epigastiic pain, obAaously 
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sc^erlt^ ms of mlU.r uni lus puN ^Mls tinnll\ to \n f.lt T. ini.< r it.u. 
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but to ms grcAt surprise fulcd - ^ - er i.n 

hour Inter ignin sMtbout rcluf tin p un -uid . oil pisi u. r. nr. IT. . t. .1 

“On tbe second dn of Ibc dbuss the (onditnm ssns Uu sum udb ..rluit 
sj-mptoms ndded— notnbh pre \t rcslkssiuss and inlinsi Hurst llu fornu r w as 
sers' noticcnble, \nd it ss \s in .lUnjictbcr umisiid tbiim to sii n nrui s.. proromidU 
xP_^Mtb no pulse nt the ssrisl uid coll ipscd— iltiinplin» to j:.! out of h.d 'ipi.ir 
entlY sMtb the idea of !>;cltin<jr relief from p.iin In tlmii|,H' of postnn Oiui a}; un 
morphia failed to relies e, allhon-zli repeited nntil 1 fir bid bun ^nui Injiod.rmi 
callj mtnenU -four hours, the mill il dose bi in" amm 1 fir 'I'lun nas < onstdi riiil. 
nausea uith occasion ilh small qu.inl dies of biboiis \oinit, but Mumtiiiji %\as at no 
time a striking s\ mptom 

“On tbe third das there u is to be obsereid somt iirnmisinbid suelbm; m 
the epigastric region aboic the iinibibeiis Tluri n is lonijiliU unistqvitnm tint 
flatus could be passed, and there -ucrc not jmsent the signs of mltsliniil obstmetiun 
B\ non It lias borne in upon me tbit I Mas Milntssmg a eombmvtum of elmu d 
sMTiptomsMhicb I bad nc\cr preiiousU seen and eonstdidmg to mi a mu disiasi 
On the fourth daj the seicnts of the sMiiptonis as rig.irds p un uid i ollapsi |i ul 
slightly abated, the pulse returned at the urisl ind Mas fulili ripid (11-) mid 
of loM tension Temperature 98 8° Still no lelioii of llu bout Is 

“Fifth das and aftcruards Iinpnncmenl Mas gridiialK nmmtuiud tin 
boMels Mere moved on the seienth da%, a large greenish shun eiaeiiatioii 

“ On the tenth day he Mas able to be out of bed and, lUhoiigh sen Miak mis 
comparatii'ely uell 

“ This initial attack lasted from April 12 to 21 

“Subsequent Histohi ibom Ariui 20 ao Tem 21 — Afler A)inl *21) he gridii- 
ally recovered strength, and resumed his ordinan occujiation The oiiU iiersislmg 
symptom Mluch I noted Mas paim)) Die btich brought on bj stooping m bile Morkmg 
m the garden The pain uas in the Iomci tloisal region, and not aeiite — more ol 
a dull ache — and alMays brought on by conlinuoiis stooimig On Tune 20 I m is 
again summoned, and found him m acute i>am and collajisc, mIiicIi 1 isted foi iMenU- 
four hours and terminated fatally, all palliative treatment being agmi ima\ ailing 
tlie symptoms ivere identical Mitb those occurring on »V]uil 12 

“ Post-mortem Evaminvtion — The abdomen onh uas inicstigatcd Tlicrc 
Mas no general peritonitis The liver shOMcd signs of the early f ittv stage of cnrhosis 
The gallbladder contained no gall-stones nor -were any to* be found m the cvstie 
and common duets The fat in the loot of the mesentery and omentum Mas lieie 
and there converted into soft lumps of tlic consistency of buttei The Icssei sae 
ot the peritoneum M'as distended and full of turbid cliocol ite-coloin ed fluid, and 
floating free m this fluid M'ere dark lumps of old and lecent blood-clot, and toimbci 
masses consisting of gangrenous pancreatic tissue The pancreas Mas disorganized , 
parts ot It Mere soft and pulpy, other parts tough and indurated , there m’cic nitas 
sno^^lng old and recent haemorrhage 

Microscopical Examination of the Pancreas — Ddficulty Mas experiencecl in 
portion of the gland Mdiich M-as not liopelesslj'- necrotic, for microscopical 
examination, honever, early and later inflammatory changes Merc 
nf endenced by small-celled infiltration, and the lattei by overgroM-th 

The of hajmatin Mere distributed throughout the specimen 

due to element shoived great disintegration, part ot which may have been 

uue to post-mortem changes ” 
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Etiology — Conti OA Cl sy laged ioi many j'^eais atound tlic question as 
to whethei the pantieatic liaimoiihage uas piimanq oi iihethei some innam- 
matoi}!' condition of the pancieas pieceded and caused the hamioiihage Tlie 
consensus of opinion in modem times appeals to be that botli modes of oiigin 
ma)'^ oecui Fitz ceitainly inclined to the a len that hrcmoiihage might be 
dnectly causatne Mayo Robson consideis that the ultia-acute t3fpe is 
probably due to a piimai}'^ haimoiihage ivheieas in the cases uitli somenhat 
less acute s3miptoms, the hasmoiihage is jiiecedcd b3’^ mllammatoi3 pioeessts 
111 the pancieas Evei3mne is famihai uitli Ojiie’s classieal cxpeiniients 
Unfoitunately the question is still m the icaliii of h3qiothesis and cannot 3'et 
be said to icst upon a scientific foundation Possiblv the pi 1111313'^ h'cmoiihage 
factoi has been exaggeiated Ceitainly a\c know that the li'cmoiihages that 
occui in the pancieas aftci tiaunia, in ceitam abnoinial lilood conditions 111 
infectious diseases, lieait disease, and atheioma, aic not ncccssaiil3’^ follow cd 
113'' acute panel eatitis 

To letuin to the case unclei considciation the absence of gall-stones 
and ol anv S3miptonis suggesting an inicctivc condition of the aliment 113'^ 
tiact IS of mteiest , 3mt the piescnce of the coexistent mfectue foci in the 
lung bases is of still gieatei impoit, and stiongl3' suggests that the pancieatitis 
w'as also mfectne m natuic 

It IS mteiesting to note, that m spite of the nceiosis of a laigc pait of the 
bod3'^ of the pancieas that undoubted^' occuiicd, the patient piesents no 
signs ol panc'eatic insufTicienc3'^ 
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A CASE OF JEJUNAL DIVERTICULA 

By L R BRAITHWAITE, Leeds 

The folio wung case piesents a condition of such laiity that it meiits 
publication 

J H age 54 , ivas bi ought to 1113'^ notice b3r Dis Tayloi and Haiioivell 
on jMaich 3 , 1917, as a case of chionic intestinal obstiuction piobabl3'^ due to 
old tubeiculous peiitomtis I diagnosed the condition as one of atonic 
cl3'^spepsia, advising lai^age and an X-ray examination The followmig is a 
cop3^ of Di Roa\ den’s lepoit dated Mai eh S, 1917 — 

X-KAX' Ex AAiix iTiox — Sfopiach Is somew’hat dilated Tone good 
Outline legulai Peiistalsis active, and the w'ai es aie seen to pass along 
gieater and lessei cuivatuies light up to the p3doius It is about one-half 
empt3'^ 111 one and a half houis, and completely so tliiee houis aftei the 
opaque meal No X-iay evidence of gastiic ulcei No p3doiic obstiuction 
“ Duodenum No food lodges Pyloiic cap not visible No eiudeiice 
of duodenal ulcei 
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Fig 135 — X ray examination Result 2i lioura after opaque meal 

suppose him to be suitermg fiom tuberculous peiitomtis, Avith subsequent 
adhesions and multiple obstructions m the uppei half of the small intestine 
I admitted him to the Geneial Infirmaiy at Leeds with this diagnosis, and the 
folloumg is a copy of his case-histoiy and operation — 

History — Patient admitted foi pam and nausea aftei food Piesent 
condition has lasted si\ years definitely The patient on eating food feels 
a foul taste in the mouth immediately after the fiist mouthful This is followed 
by foimation of much wind, which is eventually passed as flatus oi by the 
mouth Moieovei, theie is a feehng of food letention m the louei pait of the 
abdomen, which is leheced geneially by taking anothei meal Vomiting 

NOL XT — xo 41 13 
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used to take plaee tliiee oi foui times a week, tuo oi thiee houis aftei food, 
the vomit eonsistmg of the food taken befoie, yellow m coloui and acid m 
taste Eighteen months ago hajmonhage by the mouth occuiied, consisting 
of some five pints of unalteied blood It followed an oidmaij'^ vomit After 
this the vomiting ceased The patient has lost tw'o stone m Aveight dm mg 
the SIX yeais , he has geneially been constipated Mictuiition noimal 

On Examination — The abdomen is distended Wall is somew hat tense 
No definite pain on pressuie Maiked visible peiistalsis, confined to left half 
of abdomen 

Operation, Noi 9, 1922 — Right lectus incision The uppei thud of 
small intestine showed numeious (about fifty) diveiticula, along its mesenteric 



Fig 13G — Sho^Mng the poition of intestine ^elno^ed at the second operation 

boidei, but bulging fiee into the peiitoneal cavity The laigest was laiger 
than a Tangeime oiange , the smallest the size of a pea Laige diveiticula 
show^ed mflammatoiy changes with adhesions Some seemed to be almost 
on the point of peifoiation, the Avails being A\dute and extiemely thin, like 
tissue iiajiei The fiist diA'^eiticulum Avas at the duodenojejunal flexuie 
The upper fcAi feet of the small intestine AA^eie hypeiti opined and dilated 
Owing to the piesence of the uppeimost diA’^eiticulum actually at the fiexiiie, 
excision Aias thought to be inadAUsable A lateral anastomosis Avas made 
betAveen the aiitmiesenteiic border of the upper end of the jejunum and the 
intestine below the diA^eiticula Numeious enlarged glands Aieie found m the 
mesentery of the jejunum , one AAas iemoA'’ed for examination He made an 
excellent lecoA'eiy from the operation, and on Noa^ 20 an X-ray examination 
AAas made bj'^ Dr Scar gill, the result of A\dnch AAas mconclusiA'^e The folloAA'ing 
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IS the icpoit b^ Di Scai-,U “(1) Thioc hotus alKi bnnuin meal 
Fifteen nnnntes aftei baunm meal Thcnc is a iclent.nn cl ba.mm m llu 
small intestine aftei most oi it has passed mlo the Ionmi ends but it is no 
nossible to lathogiaph Nvhilst the jejunum is (died 

^ The lesnlt of the anastomosis uas not Rood He Mas itlicxtd m some 
measme, but began to snffci born atlaeUs of pam xomitmg iiu alidomma 
distention xxhich inelieated to mx mmd the rdhng of the diseased poitmii o( 
the intestine bx gas and tiaetion oi the distended loop on the duodeno- 
jejunal llexvue gixmg use to meehanieal obslniclion 

All X-iay exaiTiination xxas iioxx eaiucel out bx*^ Di lloxxeleii 7'?g 1*5 1 
lepiesents the eonelition tound at this tniic and shoxxs xxith extiaoiduiaix 
elaiity maiiv of the dix eitieula aiipaicntlx' Idled x\ ith bismuth 'riie hoi i/oiital 
hue made by the bismuth as it lix in the dix eitieula is paituulailx xxell 
shoxxn It IS of Intel est that most ol 
the bismuth found its xxax' imnicdiatelx 
thiough the iiexx anastomosis and into the 
loxxei poition of the small intestine Onlx 
a small poition escapeel along the natuial 
path into the diseased poition of boxxcl 
Second Opervtion — He xxas ic- 
admitted to the Infiimaiy and a second 
opeiation xx'as peifoimed on Haieli 28 
1923 The uppeiniost dix’^eiticulum, xxhich 
lay at the duodenojejunal fiexuie, xxas in 
tolded The poition of intestine infeeted 
b> disease, amounting to about fovu feet 
xvas then excised immediatelj beloxx the 
existing anastomosis, and the dix idcd ends 
xxeie closed Fig 13G is a photogiaph 
of the specimen He made an excellent 
lecox^eiy and has lemained xvell since -n-, r, , 

I'la, 13 ( — Condilioiv abovit 1 liom 
after opaque meal Copied from tbo 

The case piesents featuies of gieat ion™'” mado bv Dr Roudon m Julj, 
Intel est xvith lespect to the ladiogiaphic 

findings It is lemaikable to note that so eaily as July, 1916, on exaiiima- 
tion made by Di Roxvdeii, a definite diagnosis of pouching m the small 
intestine xvas made, and Fig 137 is an exact copy of Di Roxxdens diao-iam 
made on that occasion ^ 

With legaid to the operative pioceduie adopted the leal difficulty in 
the case xxas pieseiited by the uppeimost dix-ei ticulum It xxas lealized that 
to leniove this dix eiticulum and the boxvel contiguous to it xvould leax e such 
a slioit end xxith xxiiich to make an anastomosis that the ceitam union of it 
xxould be m doubt The only pioceduie to he adopted xvould have been to 
Close the uppei end of the jejunum and do a gastio-eiitei ostomy In the 
yeai 19U I published in the British Jolrxal or Surgery thiee cases m 
XX inch this pioceduie xxas adopted, but foi a diffeieut condition 

sihh uppeimost diveiticulum might pos- 

siblx be tieated by infolding, lathei than by excision, leaving suffiemnt 

13 V 
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intestine along its antnnesenteiic boidei AMtli ’Nilncli to do an anastomosis 
It is latliei too eaily to say nith anj'^ ceitaint}’' •nhetliei the infolding opeia- 
tion as adopted can be of any peinianent value It is to be sup 2 iosed that 
theie 'Will be some dangei of an expansion of this dneiticulum, vith a chance 
of peifoiation 

Then vith legaid to the symptomatologj’- One nould liaAe anticipated 
that, on mg to the filling of the multiple diveiticula and ti action theiefiom, 
a state of acute intestinal obstiuction nould ha\e been inevitable The 
absence of this is possiblv accounted foi by the fact that the openings of 
the diveiticula into the intestine neie Aeiy small and most of the contents 
would pass along the canal It nould aiipeai ceitam that aftei the fiist 
opciation his symjitoms A\eie due jiuielj'^ to tiaction fiom a filling of the 
isolated loo]! Avitli its diveiticula 

It was consideied that a peisonal naiiative gi\ en by the jiatient himself 
nould be of consideiable mteiest The following is a cojiy of his histoij’^ as 
he desciibed it — 

“As fai back as I can lemembei I ha\e suffeied nioie oi less fioin 
dysiiepsia When IS yeais old I had an accident m the ciicket field, mv 
light knee being put out Until 35 yeais of age I suffeied fiom j^eiiodical 
attacks of indigestion with much flatulence and jiain m the stomach and 
bowels, and much ^omltlng Often these attacks weie accompanied with 
synovitis m the knee which caused gieat pam and inconc enience Fiom 
35 to 45 yeais of age I was entnely fiee fiom synovitis and had Aciy little 
indigestion mj^ geneial health being veiy good 

“ In 1915 and duiing the Wai 25eiiod I S 2 ient much of mj^ time in London 
The an laids, which weie numeious, had an effect on my geneial health the 
indigestion again a2J23eaiing, and, m due couise, the synovitis Aftei a meal 
I had an houi faiily comfoi table, then a swelling of the bod}' took 2 )lace with 
much flatulence in the stomach and intestines The wend noises made it 
veiy uncomfoi table to sit m a loom with othei 25eo2ile, and often I had to 
letiie to my own loom until these noises subsided, Achicli used to be m about 
two houis Aftei much letchmg the Acind 23assed off in the natuial down- 
waid W'ay — then lehef When, lioweA'ei, the Aiind did not 23ass natuially 
violent siekness ensued 

“In 1916 I Acas examined by X rays (Di RoAcden — see Fig 137) In 
1917 I ex 2 ieiienced an obnoxious taste eA'eiy time I had a meal This taste 
geneially subsided by the time the meal A\as finished, but eAentuall}' it Aias 
the cause of much tiouble, and AA'as diagnosed by a 25h}'^sician as se25tie 
2 Doisonmg fiom some cause aaIucIi could not be found In Januai}', 1920 
aftei a lunch of oidniaiy size, I had a Auolent attack of sickness folloAA'ed b} 
mteinal hamioiihage, 25^itmg AAith about fiAe 2^11^5 of blood PieAUous to 
this occasion I felt to be in good health JMy teeth Aceie sus23ected, and I had 
them all extiacted in Maich, 1922 The taste AAas AAOise than cA'ei aftei aa aids 
An o 2 ieiation AAas latei aclAused, and took 2 ilace m the Leeds Geneial InfiimaiA' 
111 XoA'embei, 1922 {see lepoit) Aftei this o 2 ieiation the bad taste dis- 
ap 2 ieaied, but othei tioubles, chiefly Aomitmg, 25iesented themseh'es A 
second 02 Aeiation AA'as adAused, and AA'as earned out m Maich, 1923 To date, 
May 10, 1923, 02 ieiation is AAOiking quite satisfactoiily ” 
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AN UNUSUAL CAUSE OF DEATH IN ACUTE APPENDICITIS. 

By C IIAMir/rON ’WlllTlil'OBD, 


OxPeb 24 1923 a scamAU 21 \\ as annulled to the 1M\ iiKnith Inlim 
AMth a liistoi^ ot ten days ,llncss-ndc.nultcnt alidonnna P;'";"' J 

sea The ship earned no doctoi .nd del uls «l this penod o! l ie dl.uss mck 
not aeailablc The medical man mIio lust s.m ihe paticnl found no sMiiploins 
of acute abdominal disease 

Seen bv the uiitei on the lltli dav ot the illness the eondilion nas as 
follows Patient sallon and lathci thin with coutili and tales m both Inn^s 
Respnation 26, pulse 92, tempciatnie lOO'' He eonpilams of nitcimitlin'; 
abdominal pain in iis^ht side of abdomen mid cingastiium lie st.ilcs tliat 
he has lost flesh, and always has a cough and that tlic abdominal distomfoil 
commeneed about ten days ago Theie bad been no jiioMons abdominal 
illness The abdomen was letiacted, not boaided and sbgbtU tcndci along 
the ascending colon No tumom was palpable Pci leelum tlicic was 
neithei tenderness noi tuinoni Indications foi niinicdiate opciation wcie 
not obvious, and the opinion w'as expiesscd that the symptoms could be 
explained by a pulmonaij^ lesion (possibly tubciculous) with pam icfcacd to 


the abdomen 

On the 15th day the leucocyte count was 17 000, icspnations 30 pulse 90, 
tempeiatuie 99° Abdommal tenderness as on admission Thcie had been 
no vomiting, and the bowels had acted aftei enemata It was now ascci tamed 
that on the 10th day theic had been a ngoi lasting ten minutes and the paiicni 
stated that, duung his illness at sea, he had seveial ‘ attacks of shn’-eiing ’ 

On the 16tli daj'’ the lespuations w^eic 24, pulse 70, tempeiatuie 98 4° 
Operation — Hndei the amesthetic, a deep-seated icsistaiice wms pal- 
pable m the outei pait of the light iliac fossa The c.ecum w'as exposed fiom 
its light side The geneial peiitoneal cavity was noi shut off by adhesions, 
and was packed off wnth gan7e A tumom the si/e of a hen’s egg avas found 
lying to the light of and behind the coacum, wdiich foimed pait of the fiont 
w all of the tumour The abscess w^as opened w ith the fingei and one ounce 
of thick gieemsh-yellowr pus spuitcd out The pus was followed, at once, by 
a stream ot daik blood wdiich w^elled up fiom the abscess cavity Half a 
pint of blood escaped The abscess camty w'as ‘hipped’ and packed ivith 
gauze which stopped the bleeding A half-mch lubbei tube w'as passed down 
to the gauze m the cavity The appendix was neithei seen noi felt The 
gauze leinoied fiom the peiitoneal caiitj'' contamed no blood 

Twenty horns altei opeiation the lespnations w'eie 26, pulse 94, tempeia- 
tuie 99° The gauze was lemoved fiom the abscess caAity, and the tube w^as 
shoitened Theie was no leeuiience of bleeding, and no iiioie gauze w^as 
nisei ted Twenty-seven boms aftei opeiation, the patient, wdnlc talking to 
his biothei, collapsed, and died in five minutes Theie w-as no bleeding- fiom 
the wound 

Autopsy ~ Pei mission w as obtained only foi examination of the abdomen 
tliioiigh the incision The abdomen w'as full of fluid blood and clots, none 
ot winch weie adheient to oi mcoipoiatcd with the smfaces of the visceia. 
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The Avails of the abscess aacic iiifiltiated AAath clot, and no opening could be 
demonstiated in the iliac A'eins The abscess lav betAAcen the caecum and 
the pehnc bum The lest of the abdomen shoAied neithei adhesions noi 
jAcritonitis The apjiendix, tlnee inches m length and gangienous thioughout, 
Avas still attached to the caecum, Axhich Avas not pcifoiated 

Comment — The sequence of cA'^ents apjieais to haAc been as folloAAs 
Acute inflammation and gangiene of a ictioc.ecal appendix Sjnead of 
infection to a A'^ein (’ external iliac) m the AAall of the abscess Septic 
thiombosis of the A^em, Avith detachment of small emboli, aaIucIi lodged m 
the lungs Ea acuation of the pus left the A^cm unsuiij^oited and the A^essel 
iiqituied into the abscess caAuty Gauze piessuie closed the opening m the 
A^em and peimitted foimation of a thiombus The thiombus became soft- 
ened oi displaced, and blood pouied fiom the A^em into the jieiitoneum Aia 
the abscess caAutj'^ 

Dis 2 iiopoition betAieen the lespiiation and pulse lates A\as a maihed 
featuie thioughout, and maj^ haA'e been due to lodgement m the lungs of 
small septic emboli 

J D Malcolm {Swgciy, Gijiiecologij, and Ohsietucs, Noa 190.S, p 529) 
mentions four similar cases Of these, tAAO recoA^ered after ligation of the 
external iliac artery, one recoA'ered after the abscess caAuty A\as packed AMth 
gauze and one “ rapidlj^ succumbed ” 


PERFORATION OF A MECKEL’S DIVERTICULUM. 
OPERATION RECOVERY 

By DOUGLAS DREAV, London 

This case appeals Aioitliy of lecoid, as the cliild A\as opeiated uiion at the 
age of 10 months by Mi F T StcAiaid foi an mtussuscejition of a Meckel s 
diA^eiticulum , the intussusception AA^as i educed and tlie abdomen closed, as 
the age of the child and its seiious condition did not jieimit of the icmoAal 
of tlie diA^eiticuhim 

Ml StcAAaid has kiiidh supjihed the folloAAing note — 

I operated upon this patient at the age of 10 months for intussusception On 
opening the abdomen the intussusception Avas found to commence at the junction 
ot a Meckel’s diA^erticuluni AAuth the ileum The diA^erticulum Aias about 2’ m 
long, and had adA^anced into the ileum a distance of about 3 m The paits Aiere 
considerably congested, and reduction Aias dillicult, but Aias accomplished at the 
expense of seA^eral tears in the peritoneal coat of the ileum The question of resec- 
tion of the diA^erticulum Avas then considered, but AA^as abandoned because the 
condition of the parts Aias such that resection of a consideiable length of ileum AAitli 
the diA'erticulum Aiould liav^e been necessary, and I did not think it Arise to under- 
take this as the child AA'as then someAihat collapsed Recovery took place Aiithout 
incident 

No fuitbei tiouble occuiied until the boy AAds 9j A’^eais old, Aihen I Aias 
called to see him in consultation (August, 1922) He then had acute 
abdominal symjitoms suggesting acute aiipendicitis — sickness, abdominal 
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iaiscd tcmpciatuic lapul puKc and iiyuhl\ of the 


pain and tenderness 

“““Twlon ... a,sa.ssc. as .l-cU., U,c 

the dueiticnhnn and bcainis this possihihlv ui ninid the alidonicn 

opened on the light of tlie ninlnheus 

The tiansicisc eolon small intestine and onicntnm 
i\eie adheient 'aiound the nmbiheus In scpaiatmg the 
adhesions, a small collcttion of thiek daik-giccn (hud 
lesembhng bile nas evacuated Altei the adhesions had 
been fieed the bossel ssas diawii outside and the omentum 
sepaiated fiom the dneiticii- 
lum nhich it en\ eloped The 
diverticulum uas flask-shaped 
about ll in long by 1 m nidc 
Mith a naiioned neck nlicic it 
joined the bond (Fig 13S) 
this was clamped flush n ith the 
bouel, a catgut ligatuic applied 
and the stump buiied with a 
puise-stiing sutuie Theie uas 
eiidence of caily peiitomtis 
Mith a quantity of slightly tm- 
bid and bile-stamed fluid in the 
flanks and the peh is, u Inch n as 
caitfully sponged away the 
appendix, winch w'as noimal 
was leinoved A short coil of 
the small intestine, about si\ 
inches, in the middle of which 

was the attachment of the dueituiilnm was \ciy consulciably hyiieiti opined 
the limits of the hypeitiophy being quite shaiplv deflned I decided against 
inseitmg diainage tubes, as the opeiation was peifoimed within twentv-iom 
houis of the onset of symptoms, and foi the leason that in peifoiated duo- 
denal ulcei in the eaily stages it is not necessaij and the mfectivity of the 
contents of the small intestine at the lei el of the diveiticulum w'as not hkelv 
to be much gi eater than that of the duodenum 

It will be noted that no mention has been made of a pcifoiation foi the 
leason that none could be discoieied On caieful examination of the dnei- 
ticuluni aftei its lemoval, the mteiioi of the bod j'- of the flask w'as empty, and 
its mucous membiane did not show any sign of inflammation, but that of the 
neck of the flask was lecl and inflamed, no peifoiation how'evei, could be 
found In the absence of a micioscopie peifoiation due to an agent such 
as an undiscoveied fish bone, I think that the peiitomtis arose from mfectiou 
spreading fiom the inflamed pait of the neck, and was possibly detei mined 
by the diag upon it by the hypeitroplned part of the bow'cl 

The case theiefore, diffeis somewhat fiom a Mickel’s die eiticulitis as 

the pouch was empty and the mucous lining was not inflamed except as aboce 
stated ^ 



Fig ns 


from the imifdio of 
in.tesUuc 


AlcpUtl's dnciticul iin proccodinp 
n poUion of In porlroplued 
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A Text-book of the Surg-leal Dyspepsias By \ 7 Wiltov, HI S , 77 B , B Sc (Lond ), 
FRCS (Eng), Surgeon (mth chugc of Outpatients) London liospitil, 1 ite Surgeon 
Poplai, Gitenwich, and Evelina ILospitals, late Uunteriin Piofessoi Ro^ il College of 
Surgeons 8vo Pp 728 1923 London Ed%\ ird Ainold & Co £2 2s net 

It is stimulating to find ‘gall-stones’ and ‘chronic appendicitis’ at last in a book 
entitled The Sumical Dyspepsias , not so much that these conditions are surgical, 
as that then inclusion emphasizes their sj mptomatologj' IMr ^t^alton’s e\cellcnt 
book fills an undoubted hiatus, m that it embraces almost all the surgical abdominal 
conditions associated uith dyspepsia, and gives the most caretiill^ selected extnets 
in regard to then etiology and pathology , it fills a place vhich could only be 
furnished otherwise by a perusal of at least a dozen vorks or monographs of 
specialists’ m the various dyspepsias 

Chapters I and II are myaluablc m that they recite m detail the surgical anatomy 
of the stomach, and give a verj' careful account of the methods of examination of i 
case of dyspepsia In Chapters III to VII the cause, diagnosis, and treatment ot 
gastric and duodenal ulcer are adequately dealt vith in the light both of modern 
reseaieh and the experience of the greatest workers Pyloric stenosis is discussed 
m Chapter VIII, gastric neoplasms and their treatment m Chapters IX and X On 
p 211 the author dismisses m eleven lines that by no means rare condition “ chronic 
duodenal ileus ”, and suggests no method for its cure Rare conditions, e g , foreign 
bodies and mjuiies of the stomach, acute dilatation, volvulus, and intussusception 
are sufficiently described in Chapter XI 

It IS in connection with the technique of gastric operations and the opeiativc 
tieatment of gastric lesions (Chapters XII, XIII, and XIV) that one vould vish 
to make some ciiticism The author seems to suffer fiom his anTsthetists On 
p 314 he says with reference to closure of the peritoneum and posterioi sheath, 
“ This will generally be found the most difficult pait of the uhole operxtion , and 
on p 315, “ If the patient be struggling considerably ’ Surely this is not the usual 
experience of suigeons 

The technique of peifoiming gastrojejunostomy varies in dilferent surgical 
clinics, but rigid surgical cleanliness should be common to all Mr Walton, like 
so many other verj^ brilliant and successful operators is inclined to judge lesults 
ratber on mortality than on the quality of the recovery Surely before an incision 
IS made into the lumen of the stomach and jejunum, some warning should be given 
that a potentially septic focus is about to be invaded, and some precaution be 
taken to ax^oid spread of the infective agent over the so far sterile pads 

In the tieatment of gastric ulcer, pride of place is given to tv edge resection, 
■with a posterioi gastio enterostomy and occlusion of the pjdorus Numerous 
authoiities are quoted to support this line of treatment, and IMi V''alton expresses 
himself as -well satisfied ■with it It is quite certain that this line of treatment is 
not nearly so successful as regards the late after-results in the hands of manj others 
Not only are symptoms likely to lecur, but new ulcers to form, both in the site of 
the ■wedge resection and m the line of the gastrojejunal anastomosis In addition, 
■wedge resection cannot be considered sufficient for those cases, possibly not so rare 
as one inaj^ imagine, vhere malignant change is beginning to take place It is for 
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. • , /Ml/* in easier opcialion and in skilled hiiiids more 

piTtial gasticctoins one , , J .Tcatcr thin llial from simiiU 

rapidh performed ‘ Z /^cniianuus of freedom friin 

!ll sSCi'S^satis^^^^^ IS aclncscd m Ihc lititmcnt of duodtivil nlur 

Chanters XY to XYIII deal in itU g dl-sloncs and llieir tomplna ions 1-ollou mg 
a luc?rchapto on the surgical aintonn of the Iner and gidl-l, ladder the ct.ologN 
and pathologs of gall-stones arc sets Mcll represented One is ])U istd to find 
flatulent dyspepsia described as the earliest semplom of gall-shnics .ind i strong 
plea made foV earh surgic il treatment Ttic author g.v es a perfee llv f ur 
of cholecystotoniY versus choices stcctonn , and decides de(initeU~and m our Min 
righth -in favoui of the latter lie makes the r erv true rem irk that i jirolic t mnot 
be passed along the cvstic into the common duct but suggests it is a simple m illci 
after the aall-bladdei is renioicd One finds vets frcqucntls', lioncier tiuit unless 
the cystic^ duct is divided at its pvnction nith the common duel (not i good tiling 
to do if one is to place a ligature or suture upon it iftcrwards), the slump of the 
cj'stic duct that is left has to be slil up into the common duel before csplor.itioii 
of tlie common duct can be acconiplislicd As in gastric so in gall-stones nork Mr 
tValton errs m Ins technique There is not ncuh snlhcicnt eare m shiillmg off 
the surroundings troni the potentially mfectnc bile, md be uhoealing i dram 
into the right renal pouch after simple choices stotonn lie iioiikl seem to idmil Ins 
oun doubts 

Chapters XIX and XX are devoted to the pmereas Tlics ire -oell MTitlcn 
and quite sutficientlv m detail for all practical purposes 

Chapters XXI and XXII arc devoted to a consideration of s iscci d jilosis and 
appendix dyspepsia and their treatment One could vish that less space Mere 
given to the former and more to the lattei It is smely notorious hoii unsuccessful 
the ma 3 orJty of operations foi nsceral ptosis are lion ever certain il is tlial the 
symptoms aie real enough One could have Mished the author liad laid more stress 
upon the belt or support associated mth his name 

As a -whole, one nelcomes the book very -warmly , it is certainly a fine compendium 
for the senior student , it -will be exceedingly'^ useful for tiiose m gencial piacticc vho 
desire to know exactly what surgerv is doing for dyspepsia , but it is not nearly an 
adequate technical work to guide the steps of a young surgeon 

Mr Shiells drawings are clear enougli, but some of them are crude They do 
not suggest famiharitv with the hung subject, they compare unfasourably with 
the quality of work seen, for example, in the Anicucan books on similar subjects 


Die Knochenbruche und ibie Bebandlung: Em Lebibucb fur Studierende und Aeizte 
Bj Dr Mrn Hi rmaxx Math, Priiat docent fur Chirntgie an dci Uniicrsitit und 
CInuug am Jennerspital in Bein Royal 8vo In two volumes 1918 and 1022 
Berlin Julius Springer 

Vol I— Gencril Principles of Fiactuies and their Trcitmcnt Pp 305, with 420 
illustrations Unbound, 20s Bound, 23s 8d 

Vol II —Special Fractures, including Fractures of the Skull and Spine, togethei 
with their Complications Pp 085 + xi, with 1054 illustrations Unbound, 50s 
Bound, 53s 4d 


IniRC can be no doubt that this work represents a most important and valuable 
aodition to tlie sj'stematic description of fractures The first volume deals w'lth 
general principles The opening chapters describe the incidence of fractures watli 
leuycion to age, sex, and occupation, the architecture of bones, and the mechames 
ot traetnres with relation to bony structure and the breaking force These sections 
ire ciearli written and excellently illustrated both by diagrams and skiagrams 

P'^f^iological anatomy and physiology of recent 
sirecimon;''"Ji'' ^cry^ well chosen photographs of typical museum 

chapter on ^-^av technique in tracture examination 
Ilie remainder of the a olume is clnefly occupied by a description and discussion 
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of the general prmeiples of fiacture treatment Tliose winch depend upon traction 
methods are very tlioioughly dealt vith, and especial stress is laid upon the impor- 
tance of semi-flexion of the joints in abolishing muscle tension Everj’’ possible 
tiaction device is described and figuied, but manj’' of these aie too complicated for 
general use jMention of the use and value of the Thomas splint is conspicuously 
omitted, and this is a gieat defect in a book -Hhich aims at so comprehensive a siirvev 
of the subject Operative methods and the use of bone grafts are deseiibed much 
less fully than the traetion appliances 

The second volume opens vith a veiy notable article on fractures of the skull 
This deals in great detail uith the cerebial complications of head injuries The 
physiologjr, etiology, and pathologj’' of cerebral distiirbanees are dcseribed verv 
veil, and illustrated by excellent photogiaphs, diagrams, and coloured plates In 
this, as in other sections, jiractical details of treatment arc not discussed at a length 
jnoportionate to that devoted to the moic theoretical aspects of the siibjeet For 
example, ve look in ^aln for anv light on those tjpes of fractured base vhicli vill 
be benefited by decomjnession , also there is no mention of traumatic defects in 
the skull or hov they should be treated The ch ipter on fractures of the jav is 
veil illustrated and jiractieal The figures shoving methods of bone-grafting from 
the crest of the ilium to the jav aie jiarticiilai Iv useful Fractures of the spine 
and concomitant injuries of the sjiinal coid are discussed in the same vav as are 
those of the skull The coloiiied diagi ims of ner\e distribution are verj useful, and 
the pathological preparations illustiatmg dilleient forms of Iractiiie and deformit\ 
are the most peifect ve ha\e ever seen 

The remainder of the voik is concerned vith indiMdiial fractuies of the pehis 
and long bones, and beais the same characteristics as those sections vhich ha\e 
already been noticed, i e , a great vealth of inatomical, pathological, and clinical 
illustiations, but a comparative paucity of description of modern methods of treat- 
ment, particularly in regard to the use of bone-plates, nails, or grafts A list of 
references to the literature concludes the book This apjiears to be lengthy and 
complete as regards German papers, but is quite inadequate in respect of French, 
American, and English vork 


Practical Anatomy By R J A BEuni , jMD, FRSE, FRCSE Second edition 
8^o With numerous plates (Vol I, Supeiioi and Infcrioi Extremities, pp xn -f 472, 
22s Gd net , Vol II, Tliorax and Abdomen, pp x -j- 430, 22s Cd net , Vol III, 
pt 1, Head and Neck md Orgms of Speciil Sense, pp mii -j- 350, 20s net , Vol III, 
pt 2, Central Nervous Sjstem, pp mu -f 250, 17s Od net) 1922 London H K 
Levas Co Ltd 

The second edition of Professor Beriy s Piaclical Anatomy vill be aery velcome 
It IS nov published in four parts, and is illustrated to a large extent by reproductions 
of the vell-knovm plates of Ellis and Ford Unfortunately the plates are leprodueed 
vithout colour, and this is a very decided dravback 

The section vhieh viU be received best is undoubtedly that dealing vith the 
“Anatomy of the Central Nervous Sjstem” The author claims, and justly, that 
the treitment of the subjeet diffeis materially from that given previously in 
anatonueal manuals The study of the gioss anatomy of the cential nervous system 
IS combined vith the study of its minute anatomy, its morphology, its funetional 
importance, and its clinical applications The author is to be eongratulated very 
heartily on the large measure of success vhich has attended his efforts in combining 
so many aspects of the subject in one comparatively small 5olume He has made 
the study of the eentral nervous system a verj”^ fascinating one, and has greatly 
increased its educational aalue to the medical student His complete break vath 
established tradition — so far as anatoimcal manuals are coneerned — is an indication 
of the tj-pe of changes vhieh are graduallj’^ being brought about in anatomical 
teaching 
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terms bv those of a biological clivtactcr is cumber some, ami is ceilnin U 
S™’ed, at ™y rate tor soL t,mo to como rr.th .l.sf.tour m ll„s toonln 1 
,s d.ffioolt m certain parts ot the bods tor the .mthor to lio oons.stenl, and the 
term ‘dorsal’ is used amHi a double significance amHi reference to i he incus 
On the whole one can hardly aaree w ith the author that neither the older geiicr ition 
nor the younger aviU experience any real difliculties with this thorin (]Ucslion 
of anatomical nomenclature’ In this country inatomical nomcnelaturc is still 
unsettled, and some general agreement, preferably amongst the Lnglisli-spcakiiig 
peoples, or at any rate in Great Britain, will be welcomed h\ teacher and student 
alike As matters stand at present, the medical student cannot help but acquire a 
totally erroneous impression of the rclatiAC importance of in.itomical tcims ,ind 
anatomical facts 


Traite Pratique de Cystoscople et de Catheterisme Ureteial ]R\ G Mvitios, I’rofcsseur 
agrege i H Faculte, Chiruigien de I’llopital Liriboisicrc (SeiMcc Cnialc), iml M lliir/- 
Boalr, Professeur igrcgt d^c Chirurgic dcs Votes Unnaircs i li PiciiUt, Chirurgieii dc 
I’Hopital St Louis Second edition, entnclj remodelled Lirgc 8\o Pp ISO, with 
00 plates m black and white and coloin 192.1 Pans M isson ct Lie 100 fr net 


This handsome yolume, which first appeared in 1914, has been largely rc-writtcn 
and extended m the second edition 

There are four parts (1) Cystoscopic examination , (2) Ureteral catheteriza- 
tion , (3) Cystoscopic treatment (4) Cystophotographt The opening cha]iter 
deals witli the instruments, and gives a short description of the optical system of 
the indirect cystoscope The optical sjstem winch gives an inverted image has been 
used for most of the illustrations, and there is some discussion as to the comjiarative 
merits of the upright and the mi’^erted images, wdiicli appears unnecessary, having 
regard to the complete disappearance for many jears of the inverted image c>sto- 
scope The preparation of the mstiument and the patient and the technique of 
cystoscopy are described 

The body of the avork is occupied by a description of the cystoscopic appeaianccs 
seen m diseases of the bladder and kidneys Of these, the chapters on cystitis and 
giowths are the most detailed The discussion of the cystoscopic diagnosis betw'cen 
simple and malignant tumours is not particularly helpful, and, wath the wide 
experience of the writers, might Avell be extended Less common diseases such 
as bilharzia, purpura, malakoplakia, and syphilis recen^e A^erj' short notice The 
authors A^ery properly sound a note of warning against the danger of cjstoseopy m 
enlarged prostate There is a short note on retrograde cystoscopj'- and on uretliro- 
CAstoseopj and stereocvstoscopy The uses, limited in the authors’ Anew, of the 
uircct-vision cj stoscope of the Luys type are described, and the application of this 
instrument in minor surgical interference m bladder disease is discussed 
nf , IS described under catheterization of the ureters The estimation 

r rue renal function is discussed m a long and somewdiat involved chaptei The 
uea concentration test is not mentioned, and the references to the A\ork on this 
confined to the Frencli literature Laixage of the lenal pehus 
antisp?u,o 4 autliors faAmur solutions of nitrate of silver as the 

hi tim I, , ^ good description of the treatment of bladder groArths 

oj the high frequency current 

tioi/^^Tlf. ‘^llf2 cystoscopy and its varied applica- 

renrodn^pri are numerous, and those in colour are beautifully 

reproduced and realistic m elfect It will be of high a aluc to the bemnner and a so 
to those more experienced m the study of urmar| surgery and also 
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The Treatment of Fractures with Notes upon a few Common Dislocations By 
Charles Locke Scudder, M D , Consulting Surgeon to the Miss ichusetts Gencnl 
Hospital Ninth edition, revised Royal 8vo Pp 749, with 1252 illustrations 1929 
Philadelphia and London W B Saundeis Co 42s net 

This book, which first appeared in 1900 and is now in its ninth edition, has evidentlj’’ 
won deserved popularity in America The present edition is an advance ovei its 
predecessor in that it includes many of the methods used or elaborated during the 
ivar, such as the Carrel-Dakm method of disinfection, transport and first diessings, 
and the use of the Thomas splint 

Pioper stress is laid upon the principle of ti action and suspension as the chief 
methods of treatment m recent fractures Operative methods have been relegated 
so much to the background as to be almost out of sight Otherwise all details 
necessaiy for treatment by splints are described carefiillj’' and ivith a great nealth 
of ilhistiation 


Fiakturen und Luxationen Ein Leitfaden fux den Studenten und den praktischen 
Arzt Bj PnorEssoR Dit Gi one Mxcnls, Ohci ii/t dei ( liiriirgischcii Unner- 
sit itskhnik, Jena Roj il 8xo Pp 87, uitli 45 ilhistiations 1021 Bcihn Julius 
Spiingcr 3s 4d 

This brief summaiy of the pimciples of fractures is intended as a guide for students 
It IS good and clear as an exposition of geneial principles, especially as regards 
treatment of fiactuies by Bardenheuei s tiaetion methods , but it is too short in 
description of individual fractures and special methods of treatment to be of much 
value in these subjects 


Pieois de Technique Operatoiie Ohiruiele du Meinbre Inferieui Bj Georces Larly 
and Jacques Leveue Fifth edition Pp 248, nitli 280 illustiations 1023 Pans 
Masson et Cie 10 fi 

This is an exceedingly neat little summary of operative suigerj’^ of the loner ex- 
tremity, with illustrations ivliich aie ideal in clearness and finish Osteotomy, 
operations on fractures, lesections, arthroplasties, and orthopaidic operations on the 
foot aie treated well The section on the operative treatment of fractures is almost 
limited to i description of French methods, those of Lambotte and Delbet having 
chief prominence In transfixion of the lowei end of the femui the transfixion pm 
IS placed too near the knee-joint for safety Parham’s bands are lepresented as 
surrounding the conical lowei end of the femui, where a flat band mil not he snugly 
Operations on the neck of the femui and for exposure of the knee-joint are much 
too elaborate for a book of this type, rvhereas some simple methods are omitted 
For example, transverse division of the patella and dove tailing joining are described, 
whilst the vertical splitting method is omitted One figure represents a drainage 
tube being taken right through the knee-joint m the v ay v Inch ought to be avoided 
Apart from details of this kind, howevei the book is a model of precise descrip- 
tion and apt illustration It does not include the subject of amputations 
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neithei consideiably biuised, noi ^Aounded, the mischief is seldom discoveied, 
or attended to foi some few days The hist attack is, geneiallj'^, bj'' pam m 
the pait nhich leceived the blow This 2 iam, though beginning m that jiomt, 
IS soon extended all ovei the head, and is attended uith a languoi, oi dejection 
of stiength and spiiits, which aic soon followed bj’- a nausea, and inclination 
to vomit, a A^eitigo oi giddiness, a quick and haid pulse and an incapacity 
of sleeping, at least quietly A day oi tuo aftel this attack, if no means 
pieventatn^e of inflammation aie used, the pait stiicken geneiallj’^ snells, 
and becomes puffy and tendei, but not painful , neithei does the tumoui 
use to any consideiable height, oi spiead to any gieat extent If this 
tumid pait of the scalp be nov divided, the peiicianium aviII be found of 
a daikish hue and eithei quite detached oi Aei}'’ easilv sejiaiable fiom 
the scull, between Avhich and it, Avill be found a small quantit}’' of a daik- 
colouied ichoi ” 

The sign is lefeiied to a little latei on m the aigument, vhen he saj^s 
“If the S3mq3toms of piessuie, such as stupidity, loss of sense Aoluntaij’’ 
motion, etc , appeal some few daj^s aftei the head has suffeied mjui^'^ fiom 
external mischief they do most jiiobablv imply an effusion of a fluid some- 
wheie , this effusion inaj'^ be m the substance of the biam m its Aentiicles, 
between its membianes, oi on the suiface of the dura matei , and vliicli of 
these IS the real situation of such extiaA’'asation is a mattei of gieat iincei taint}’’ , 
none of them being attended vith any jiecuhai maik, oi sign that can be 
depended upon, as pointing it out piecisely , but the inflammation of the 
duia matei, and the foimation of mattei betiieen it and the skull, m consequence 
of contusion is geneially indicated and jiieceded by one ivliich I liaAe haidly 
eAei knovn to fail, I mean a jiuffy, ciicumsciibed, indolent tumoui of the 
scaliD, and a spontaneous sepaiation of the iieiiciamum, fiom the skull uiidei 
such tumoui These appeal ances theiefoie following a smait blov on the 
head, and attended ivitli languoi, pain, lestlessness, vatchmg, quick pulse, 
head-ache, and slight iiregulai shiveiings, do almost infallibly indicate an 
inflamed duia matei, and pus, eithei foinimg oi foimed between it and the 
cianium ” 

The causes of the smait bloA\ on the head aie given m the illustiatne 
cases appended to the essay “ A pool felloii ciossmg Towei-hill, got, befoie 
he vas awaie of it, into a mob, that vas endeaAmuimg to lescue a sailoi fiom 
a pi ess-gang The man vas knocked donn When the cioivd disjieised he 
vas found senseless, and m that state vas bi ought to St Baitholomew’s 
hospital , vheie he was immediately let blood and put to bed At the end 
of thiee days the man found himself so ivell, as to leave the hospital, and go 
to Avoik On the twelfth day fiom that of the accident, he came to m}’’ 
suigeiy, and comjilamed of being much out of oidei He looked ill, assuied 
me he had lived A’eiy sobeily fiom the time of his leaving the hospital I took 
him into the house again, bled him, oideied him a glystei immediately, and 
that he should be kept in bed On the 15th day attei the accident the tumoui 
of the scalp nas moie appaient, but yet seemed to contain little oi no fluid, 
and vas about the breadth of a cioivn piece I Avoiild liaA^e lemoA^ed that 
portion of scalp but vhile I ivas intending it, the poor man had a very sei^eie 
iigoi, vliicli disordered him so much, that he begged to be let alone for the 
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into St Baitliolomeii’s hospital’ t , , , 

“ A man m the neighhomhood of St Giles s had a qiuniel nilh Ins nile 

m nhich he stiuch hei oici the head nith a mop-slick The liUm nas a 
smait one , but as it iieithei fetched blood noi biought hei to the giomicl il 
only finished the dispute and no faithei notice is as taken of it Ihc isoniaii 
foiloiied hei business, ishicli iias that of ciying giccns about the sticcts and 
lived (to use hei oiin iioids) sonietmies diiiuk, sometimes sohci foi a iscek 
On the eighth day fiom that of the hlois she found hei self so ill, that she 
applied to the hospital foi admission, and is as taken in as a phisicians 
patient foi a feiei The doctoi is rote foi hci , and the daj aflci this {the 
tenth day fioin the accident) the sistei of the is aid, m cutting off the ]iaticnt s 
hail IS Inch is as full of veimme discoieied a sivelhng, ninth she desnccl me 
to look at , it IS as flattish, about the bieadth of the jialni of a liaiicl , and 
lay immediately a-cross the sagittal suture I opened the tumoui, and finding 
the bone bale, cleaied aisay the scalp largely and ciiculaih I then applied 
a tiephme on one side of the sutuie and close to it , and found the dm a matev 
alteied m its natural colour, and as it iveie smeaied ovei nith mattei ’ Slie 
had an attack of eiysipelas, was tiephined twice moie and died on the 


sixteenth day 

“A Lunatic threw himself from a nindoiv, tiso stones high, and in his 
fall, stiuck his head fiist again a sign-iion and then against a slated pent-house 
He lias taken up senseless and lemained stupid aboie tiielve houis, but 
being m that space of tune let blood fieelj'^ twice, he ieco\eied bis senses, 
but shoiiecl no signs of a light undei standing He passed two clays and 
nights in the utmost disoidei and distnibance He nas confined m a stiait 


■waistcoat and kept tno people constantly employed in holding him , at last 
by lepeated phlebotomy, and taking a laige quantity of opium, he fell asleep 
slept iieai tnelve horns, and then awoke peifectly tianquil and peifectly 
lational He would have been permitted by his fiiends to have gone out a 
little wav into the countiy, but lest there should be any latent mischief, I 
ach ised him to keep quiet a little longei, and to live ivith gieat caution , which 
adcice was followed On the tenth day fiom that of the accident, he lost 
his appetite looked dull and languid, letused food and company , complained 
that lus head ached and said, that he had not slept So little time had passed 
since he had been disordeied in lus mind that, fiom his aspect and mannei I 
suspected a letuin of lus lunacy I let him blood again, dnected that he 
might be kept low and desued lus biothei, who wns an apothecaiy, to gn^e 
Jiim an opiate at going to bed ” In spite of tins tieatment he got noise 
pait ot his scalp was lemored, he was trephined thiee times, an abscess was 
■cNacuatcd, and he recoveied. 
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“ A Watchman whose stand was in Whitechapel, got into a scuffle with 
some di unken sailois and leceived sevcial wounds and blows on his head , 
fiom some of which he lost so much blood that he was the next daj biought 
into St Baitholomeiv’s hosjntal in a veiy iveak low state As he had aheadv 
sustained gieat loss of blood and w^as moie than sixty 5 ^eais old I made use 
of no fuithei evacuation, but diessed his head supeificially, and dnected 
that he should be kept m bed At the end of about a w'eek, the geneial 
tumefaction of the head w^as neaily gone, and all the w'ounds m a healing 
state , the man tiansgiessed lules of the hospital bj’’ staying out all night 
and was dischaiged On the fifteenth daj^ fiom that of the accident he came 
to me again complaining of headach, giddiness, sickness, failuie of strength 
loss of appetite, and want of sleep I took him into the house again, lemoved 
a ciiculai poition of the scalp including the wound, found baie bone, peifoiated 
it m the middle and found a small quantit}'^ of mattei on the suiface of the 
dm a matei Anothei peifoiation was made on the eighteenth daj'^ and a 
thud on the twentieth This piocuied so laige a dischaige of pus, that I was 
veiy appiehensive that the extent of the mischief was too gieat foi the 
assistance of ait to jnove effectual m , howevei, I w'as luckily disappointed 
foi m a ver}’- few da 3 '^s moie all his bad sjmiptoms giaduallj’- left him, and the 
man got peifectlv w'ell ” 

“A DiajTOan diunk, and sleejmig, fell fiom his diay, and his head was 
so squeezed betw'een the wheel and a post that a consideiable poition of the 
scalp, togetliei wnth the peiicianiiim w'as foiced fiom off each jjaiietal bone 
He was biought to the hospital senseless he w'as laigelj’’ let blood, the 
se23aiated scalp w'as lemoved and the bone dressed witli di}’’ hnt The next 
day the man w^as so w^ell and so peifectlj’^ mastei of w’hat sense he had, that 
I Avas inclined to believe that a gieat deal of the last night’s appeaiance was 
owmig inmcqially to liquoi On the thiiteenth daj'' lie w'as so well, that haimig 
a laige famity to ivork for, he desiied to be dischaiged fiom the hosjntal, and 
to be made an out-jiatient , but I had so often been deceived by the fallacious 
apiieaiance of such cases that I peisuaded him to stay anothei week Ceiebial 
symjitoms ajipeaied on the sixteenth daj'’ and on the seventeenth he A\as so 
ill that I fain w ould haA^e set on a trephine, but the man AA'ciild not peimit me 
On the tAventy-thnd day fiom that of the accident he died, liaAong been 
paiatytic m his leg and aim fiom the tAventy-first ” 

“ On the tenth of Febiuaiy 1765, John Biggs, a lad about thiiteen 3 ^eais 
old AAas diiAung a hoise round m a giindmg mill, the hoise not being used to 
the AAOik, lan lound A'^eiy fast , the boy fell and leceiA’^ed such a bloAA fiom 
some part of the frame m Avliich the hoise AAOiked, that he la3'^ dejniA’^ed of 
sense, foi some time, that is, until somebod 3 '' came m to enquiie, AAdi 3 '^ the mill 
AA'ent so lajDid In a feAA^ houis, by the assistance of iihlebotom 3 '^, he seemed 
to be Aei 3 ’’ Avell again His Avound aa'us diessed b 3 '^ the famity apothecaiy foi 
a AAcek duimg Avhich time he did not seem to haA'^e any othei complaint, 
excejit noAA and then liaAung a slight head-ach The AA'ound not healing 
kmdl3'^, the boy being a countiy boy, hiied onl3'^ foi the puipose of diiAung 
the mill-hoise, and the people AAith Aidiom he liA’^ed being tiled of keeping him 
unem23lo3’^ed, he AA^as biought to the hospital On the eighth of Maich he Avas 
seised AAith a feA^ei, beginning AAith a kind of cold fit On the tenth he AAas 
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much disoideied, complamed of acute pain m lus head, and 
had been healed bioke out again, the peiicianmm sepaiating fiom the bone 
on the twelfth, he became senseless to all outlaid objects, j" 

all his hmbs, and jan -locked On this day IMi Ciane tiepanned ^ 

unpei foie and light side of the fiontal bone On the suifocc of the dm a 
matei ^vas found a consideiable quantity of good mattei on the next inoining 

Theie aie some furthei case-histoiies One of “ a voiing man playi»8 
at cudgels m Mooifields who leceived a stioke on his foichcad Anothei of 
“ a Gentleman’s coachman uho was thiown fiom his bov on the load betucen 
London and Kichmond and leceived a wound in his foichcad The next da\ 
his master, who was governoi of St Baitholoniew’s and a timoioiis man sent 
the patient into that house ” Another of a man v,ho received a severe blow 
on his head “ in that ever memorable defence made by Capt Gilchrist, on 
board (as I think) the Southampton man of war, against a most shameful 
superiority of French force He was treated at the hospital in Gospoit and 
three weeks latei was sent to St Bartholomew’s Hospital and put under the 
caie of Dr IVilliam Pitcaiin ” A boy belonging to a horse-dealei m Smithfield 
was thrown fiom a horse with great violence against one of the sheep-pens 
Tw'o female inhabitants of St Giles’ got drunk togetliei and quai relied , one 
of them thiew a stool at the other and knocked her down The edge of the 
stool cut through the scalp and bioke the left parietal bone The girl was 
diessed that night by somebody m the neighbourhood and she w’as bi ought 
the next morning to the Hospital On the eighteenth day a tumour appeared 
on the other side of the head A trephine was set on but on the twenty -thud 
day she died “ A boy about eight years old, the son of a Jew meichant in 
the city leceived a blow on his head with a stick from his tutor The stioke 
made him giddy for a few minutes but as no blood was shed and the pain 
soon ceased he concealed it till it was discovered by his barbei that his head 
w'as swollen in that part Mi Serjant Amyand and Mi Shipton weie joined 
with me m the case We found that the sagittal suture was broken, and that 
a portion of the fractuie was foiced into the sinus After much delibeiation 
and conveisation about the hazard of wmundmg a sinus (which was indeed 
aheady wounded by the bioken bone) it was agreed to set a trephine on the 
suture m such a manner that the wdiole surface should be comprehended 
within its ciicle This was done , and the patient is alive at the time of my 
wilting this” “A girl about fourteen was knocked dowm by her mother 
with an iron poker of considerable w'eight , the latter immediately lan away 
and the foimei was brought senseless to the hospital ” She died on the 
seventeenth day “A gnl about fifteen years old, ciossmg Smithfield on a 
maiket-day, was tossed by an ox, and fell with hei head on the fiat stones 
within the posts As hei dress was mean, and nobody knew anjrthing of her, 
she was biought senseless into the hospital She died on the twentieth day 
jiom that of the accident having been tembly shaken by spasms for several 
lours A boy about fourteen jeais old following a led horse, was desired 
V the sen ant, m whose hand the horse was, to strike him , the bov did so 
and received a blow from one of the horse’s heels, which brought him to the 
giound senseless On the twenty-second day he became delirious and 
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conMilsed and on the twenty-thnd died” “A 'woman eame to my house 
complaining that hei husband had kicked hei doun stall s and had bioke hei 
skull I took hei into the hospital, Avheie she A\as taken all possible caie of, 
but she became fiist paiahdic, and then comatose and so died ” 

It IS someuhat lemaikable that Pott was able to obtain a post-moitem 
examination of the heads m each of the fatal cases , iihilst the time that he 
must have de\oted to the piepaiation of the essay is shown by the fact that 
he had lead, and quotes, Hippociates, Celsus, Aichigenes, Galen, Oiibasius, 
Paulus AJgmeta, Rhazes, Theodoiic, Biunus Lanfiank Gui de Chauhac, 
Petius Aigelatus, Beiengaiius of Caipi, Fallopius, Paww Fabiicius Hildanus, 
Andreas Cioce, Petei of Maichetti, Ambioise Paie, Mnys and AViseman, Le 
Dran and Moigagm It is deal that Pott lead Latin and Fiench with toleiable 
ease, foi he quotes the oiigmals Gieek authois he always quotes m then 
Latin diess, so he was probably not equally versed m Greek 
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PRIMARY CARCINOMA OF THE LUNG. 

A DISCUSSION OF ITS INCIDENCE AND DIAGNOSIS 

By ICENNETH PLAYFAIR and CECIL P G WAIvELEA’", London 

INTRODUCTION 

Since the oiigmal papei by Bayle ovei a ccntuiy ago in which he 
described a case of piimaiv carcinoma of the lung, many fuithei cases have 
been recoided Adler published a treatise in 1912 on Piiinaiy Malignant 
Gwiotlis of the Lungs and Bioncht m rvhich he lecoids 374 cases ot primary 
carcinoma of the lungs and bronchi collected fiom liteiatrire up to that date 
Following Adlei’s admirable monograph many further contributions have 
been made to literature on this subject It is of significance that during the 
decade ending in 1922 the three jears 1920-22 yield a gi eater number of 
recoided cases than do the previous seven years While the last thiee years 
occur immediately after the late war — during which perhaps medical research 
uas directed to the immediate lequuements for the benefit of the armies both 
in the field and in training — yet they are also the thiee yeais following on the 
great pandemic of influenza, which was notable for its ravages on the 
respiratory system The etiology of carcinoma of the lung remains as obscure 
as does that of carcinoma elsewhere , but the apparently rncreased frequency 
of the disease arising m this situation since the influenza pandemic of 
1918-19 IS regarded as significant by most recent rvriters Several recent 
American writers, Jloise in 1921 and Barron in 1922 among others, lay 
particular emphasis on this fact 

The symptomatology and diagnosis have been discussed at length by 
many While this rare disease may m its classical form present no great 
difficulty in diagnosis, yet from the similarity of its symptoms and signs to 
those found in other more common pulmonary diseases it still offers many 
difficulties Records of cases reported in the past decade yield abundant 
CMdence that often either no diagnosis, or an incorrect one, has been made 
prior to autopsy 

A correct prognosis is impossible while there exists any confusion with 
tubeiculosis Treatment in any case of doubtful \alue in this disease, diffeis 
entiiely from that in pulmonaiy tuberculosis That primary carcinomata of 
the lung are undoubtedly very rare is evidenced by the few cases recorded 
in comparison with the common occurrence of carcinomata elsewhere m the 
hoch Yet doubtless many cases undiagnosed m life pass unrecorded from 
the lack of autopsy Many cases of pulmonaiy tuberculosis fail to come 
to autopsv and not infiequently cases of pulmonary carcinomata are 
complicated by this disease In such circumstances a diagnosis of phthisis 
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IS piobably made, being eompaiatively obvious, as well as being adequate 
both for puiposes of registiation and for the satisfaetion of the patient’s 
relations 

Fiom the fact that ve have been able to find only three cases leported 
in this countiy since 1918, vhile m Ameiica moie than thirt}’' veie recorded 
by McMahon Carman Ban on, and others, it might be inferred that this 
disease was of less common occuiience in this countiy than in the United 
States Yet we are inclined to think that the number of cases m this countiy 
vould be increased veie infiimaiy statistics investigated The more chionic 
cases Mould be likely to find then May to these institutions, undei the 
economic stress of hospital accommodation heie Again, the lack of routine 
autopsy m this countiy may help to account foi the apparent difference in 
frequency m the Uvo countries 

In a thorough search of the clinical and pathological lecoids of King’s 
College Hospital from 1901 to the present date, we rveie onlj’’ able to find 
four clearly established cases in 3183 post-moitem examinations and a further 
tno in vhich the clinical diagnosis could not be subsequent!}’’ confirmed bv 
autopsy, the latter rve do not record This represents only 0 1 per cent of 
primary carcinomata of the lung at autopsy m the experience of a London 
teaching hospital extending over 22 yeais We Mere able to investigate ever}’’ 
possible case carefully, and have conducted further microscopical examinations 
in all the doubtful ones The foui reported in this paper are only the cases 
m vliich there is no element of doubt nr the diagnosis 

ETIOLOGY 

Etiological factors of piimaiy importance, such as tuberculosis and 
pneumonoconiosis, do not appear to have been present m oui four cases 
Chronic bronchitis had been present m Ca'ie 3 It rras also j^iesent m Cove 1, 
associated rvith asthma of eight years’ standing In Case 2, bionchial trouble 
arose from influenza nine months before the patient came under observation 
Cases 1 and 3 both denied having ever had influenza m recent years, virile 
Case 4 had had influenza three times severely during three successive years 
about 25 years previously but apparently there rvere no subsequent bronchial 
symptoms Several American rvriters lay emphasis on influenza as an etio- 
logical factor of immediate importance Is it not more probable that chronic 
inflammatory changes m the bronchial mucous membrane provide the 
antecedent factor, influenza being merely one of many conditions ■which can 
result m chrome bronchitis 

It Avould be of interest to know whether any cases of chronic bronchitis 
arising after ‘gassing’ ever develop primary pulmonarj neoplasms We have 
been unable to discover any record of such an event 

PATHOLOGY 

Em mg states that there are three tjpes of pulmonary carcinomata histo- 
logically distinguishable, according as to Mdiethei they arise in (a) bronchial 
epithelium, (b) bronchial mucous glands, or (c) alveolar epithehrim Hom- 
erei, there may remain considerable difficulty m the identification of some 
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cases, ttas d.fflcclty bemg dncctly piopmUonal to the dmatmn and cMont ot 

tUe ipm^t classincation 1,1 oriv 

one-namdy. Case 3 They a>e all columnai-cell caicmomata, 

IF,s m ad, a mav he obseived, and we have thc.efoie cons.dcicd that it has 
alien trom the hionotaal epithelium Cose 2 (Fig 115) and Cose 4 pieseiit 
histological featuies veiy similai to one anothei 


DIAGNOSIS 

A diagnosis of primaiy carcinoma of the lung cannot be made iMthout 
suspecting it In snch a disorder— which from the numbei of fully recorded 
cases may no longer be regarded as very rare, yet nr comparisorr with tire 
extremely frequent occurrence of pulmonary tuberculosis may justly be 
regarded as being comparatively so— the mam difficulty lies m the failure to 
suspect the presence of malignant disease m this situation Only hiief 
descriptions are as yet to be found m the leading text-books, and — ^rvhile noted 
by the reader — aie lapidly forgotten Ciamei and Salo/ published two papeis 
on the subject In the fiist they repoit 29 cases collected m Geneva during 
twenty yeais, in which 80 per cent of cases neie not conectly diagnosed befoie 
autopsy Later, m then second papei, they report a fmthei series of S cases, 
with only 25 pei cent failure m cluneal diagnosis It would appeal that this 
lemaikable improvement m accuracy of diagnosis is due to the fact that 
primary caicinoma of the lung rvas, by them, uell recognized as a considera- 
tion m the differential diagnosis 

Some difficulty m bieathing is probably the earliest symptom to arise, 
and this may he accompanied by a cough, fiequently of an unproductive 
nature Later, vhen the giowth has involved the pleuia, pam, eithei dull 
and aching oi sharp and stabbing m chaiacter, is extiemely constant 

Much has been wiitten on the sputum The ‘clraiacteiistic’ black-currant 
jelly 01 prune-juice sputum is of lare occurrence, and even then is only found 
m the later stages , but lisemorrhage may not infiequently be present The 
absence of tubercle bacilli on repeated examination is suggestive, and calls 
for a careful levision of the diagnosis Degenerate carcinoma cells with 
many fatty granules are very conclusive when present It should not be 
forgotten, however, that the characters of the sputum rvill depend on the 
actual pulmonaiy condition present Bronchiectatic, tuberculous, or pneu- 
monic sputa quite typical m chaiacter may not infiequently be found, and 
from that an erroneous diagnosis is made 

TJie signs present m the eailier stages aie usually negative, but later 
there is impaired mobility of the affected chest, flattening, dullness, diminu- 
tion of local Mbiations and aii entry— all clrardcteiistic of collapse of the lung 
consequent on the bronchial obstiuction, and not of the tumoui mass itself 
lioth ulceration of the tumoui uitli cavity foimation, and bioirclriectasis may 
octui, vith tvpical signs, leading to confusion in the diagnosis 

X rais are by some claimed to be absolutely diagnostic This may be 
so in a fev cases, but from the reiy nature of the local effects of the tumour 
tiic appeaiances must be not only extremelv vaiiable, but not distinctive 
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The X-iaj'^ appeal ance of tlie lung depends on the vaiiations in density of the 
lung siibstanee Extensive lihiosis both of lung and pleuia, and the oceui- 
rence of adheient pleuia oi pleuial effusion, must mask the jiietuie This mai'- 
be seen in the skiagiam taken in Ca^e 1 {Fig 139 ), in -whieh with the onset of 
s 3 mi 25 toms a ivell-maiked pleuial effusion masked all uiideilying phenomena 
and the tianslucent aiea at the apex coiiesiionded with the sole lemainmg 
poition of lung which was found on clinical examination to be functioning 
An almost identical apiieaiance vas found in the skiagiams taken in Ca<ic 4 
We would empJiasize the fact that uliile, togethei with S3miptonis and clinical 
signs, X ia3'^s piove an extremety useful adjunet to diagnosis, too mueh lehance 
must not be jilaeed on skiagiams, to the exclusion of a caieful clinical 
examination 

Bi onehoscop3'^ has been peifoimed , it can onl3’^ be of value vhen the 
tumoui oiigniates in one of the mam bionchi Lung pimetuie, at all times 
an extieme]3 dangeious measuie, has been advocated , but the dangeis of 
hsemoiihage and infection of the pleuial cavit3’^ outveigh the possible value 
of obtaining a little carcinomatous debus in the mateiial uithdiaun 

Since an eaity diagnosis is impel ative piioi to an3'^ ladieal tieatnient 
being undeitaken, the impoitant eaity S3miptomatolog3^ m piimai3r piilmon- 
aiv caicmoma is heie lecapitulated Some difficulty m breathing, often 
parox3^smal in type and fiequentty desciibed as ‘asthma’, aiismg m later life, 
must be legaided with giave suspicion Cough ma3' be leiv eail3’-, and is 
frequentty tioublesome, nutating, and unpioduetive The lattei we legaid 
as ver3r significant when no local iihai3moeal cause is piesent Expectoiation 
ma3’' be jiiesent, but in the eaihest stages is laie The absence of tubeicle 
bacilli on lepeated examination is suggestive, while degeneiate caicmoma 
cells, Avhen found, rendei the diagnosis ceitain Hiemoptysis m its vaiious 
types IS unusual till the disease is ivell advanced, and is then onl3’' laiety 
distinctive Pam, a vei3r constant s3miiJtom, would appeal to indicate pleuial 
invoh^ment, and cannot be included m the eail3'^ s3unptomatolog3^ The 
ph3'sieal signs, which we would emphasize, aie dependent on the lesultant 
failuie m the inflation of the lung fiom bionchial obstiuetion , the3'^ aie slight 
flattening, with impaned mobility on lespiiation, of one side of the ehest, 
Avitli defieient aii-eiiti3'' and imjiaired note on peicussion, and are usuall3’' 
unaeeompanied b3^ an3'^ evidence of localized eonsohdation 

TREATMENT 

Surgical — Veiy few cases of piimai3'^ caicmoma of the lung can be treated 
surgieall3'^ Seydell m 1910 stated that he was not at all ceitam that pul- 
monai3'^ eaicmoma could be opeiated upon with a good lesult This is 
compiehensible because 90 pei cent of jnimary caicmomata stait near the 
loot of the lung and metastasize eaily Howeier, Lenhartz was successful 
in one case out of five The ease was a diffusely infiltrating earcmonia, and 
almost the whole lung was exeised bit by bit The ivound was left open, and 
systematic X-ra3'^ tieatment was given until the wound had finally healed 
The patient died tvo and a half yeais aftei the operation Moiiiston Davies, 
m his exeellent book. The Sutgeiy of the Lung and Flew a, lejiorts a successful 
case of leseetion of a lobe of the lung foi piimary earemoma 



PRIMABT CABCINOMA OP THE LHHG 207 

Befoie the many dcMces and many claboiatc ^pcs of 
neie biought foiwaid by diffeieut svugeons fox leducnig the picssine oixtsidc 
the thoiax of the patient so that the lung might be kept distended dining the 
opeiation Fell, O’Dn vex Matas Saucxbxuch and M lUv Mcyei hax e all i 
vented dxffexent kinds oi cabinets but these axe clumsy take up a laige amount 
of room, and axe expensive to lun Intxatxacheal ethex xnsumation has quite 
snpexseded exexy other method or apparatus rvhich compensates pneumothoxax 
It IS advisable to grve the patient a hypodermic injcttion of moi}rhia 
(gi I) and atropine (gi twh) balf an hour befoie the opeiation 

The fifth lib is exeised subpeiiosteally thioughoiit neailv its vhole extent , 
some surgeons, including ?»Ioiriston Davies hare not found it ueccssaiy to 
resect a rib, but make an incision through the fifth intercostal space and lely 
on veij strong mechanical retractors to ensure sufircient exposure of the lung 
Adhesions between the parietal and visceial layeis of the pleriia aie now 
divided, and the vagus nerve is injected rvith novocain m order to abolish 
post-opeiatir e shock Davies found, as a result of experimental investiga- 
tion on animals, that the intrathoracic amcsthetization of the r agus completely 
abolishes the shock of manipulations on the lung 

The affected lobe of the lung is now exposed, and its vessels aie defined 
by blunt dissection and divided betw'een double ligatures The lung tissue at 
the base of the lobe is carefully incised, and all bleeding points are immediately 
ligatured Especial caie is lequued m dealing with the bionchus, which 
should be the last structure to be severed A purse-stiing suture is passed 
if possible round the outer coats of this structme and the bionchus is ciushed 
by a pow'erful clamp The actual cautery is finally used to serci the ciushed 
portion of the bronchus The proximal end of the crushed bionchus is mvagm- 
ated and the puise-stiing sutuie tied If possible any raw lung tissue is drawn 
over the stump of the bronchus A small diainage tube is inseited foi forty- 
eight houis If, as frequently happens, an effusion takes place, it should be 
aspirated with oxygen lejilacement 

Radiological — In the almost inevitably fatal course of the disease undei 
the usual methods at oui disposal, it would seem that radiation therapy would 
offer the best chance of arresting a growth of the lung or possibly reducing it 
to operatue proportions In new of the extremely rare condition, statistics 
of such methods of tieatment are necessarily difficult to obtain If deep 
therapy tieatment is applied, it is essential that the thoiacic region should 
be mapped out into a senes of aieas to wffiich the radiations are to be directed 
Indications foi the necessity of specially pushing treatment m one or more 
particular areas will be affoided by examinations of skiagrams taken fiom 
time to tune In 1922 Rolland, of Pans, treated a case of carcinoma of the 
Ilium ot the lung by deep radiation This treatment caused the primary 
ung condition to impiore considerably, but the man died from a metastasis 
m the ceiebellum 


PROGNOSIS AND COMPLICATIONS 

time the clinical and other evidence justifies a diagnosis of primary 

f cZ, " t', I’'” - fe"' 

lemam The duration, however, may be veiy r anable— that is to say. 
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the duiation fiom the fiist onset of symptoms to the inevitable teimmation 
of life In oui senes, Case 1 stiongly suggests an eight-years’ histoiy — that 
IS, \Mth the onset of ‘asthma’ as the fiist symptom On the othei hand, 
Case 2 piesented no symptoms piioi to nine months befoie death, vhile in 
Cases 3 and 4 there is onty thiee months’ histoiy fiom fiist to last 

Complications both vaiied and numeious may aiise to add to the 
discomfoit of the jiatient and to difficulties m diagnosis Septicaimia, 
hiemoiihage, pulmonarj'’ tubeiculosis, bionchiectasis, pneumonia, abscess of 
the lung, pleuiisj'-, pleuial effusion, and empyema aie the more common 
local complications , while the local spiead of the giovth into the medias- 
tinum, oi the invasion of glands m that aiea, may give use to many 
different effects of pressure on any or several of the vessels, nerves, etc , 
traversing this area 

Metastases fiom caicmoma of the lungs hace been found m all stiuctuies 
of the bodj^ and nothing distinctive appeals to be associated vith the different 
histological tj’^pes 


CONCLUSIONS 

1 Primary caicmoma of tlie lung, -tthile still coiiectlj’- regarded as a 
raie condition, is piobablv of more frequent occuiience than is usually 
admitted Cases lepoited from America during the past fire veais are veiv 
much moie numeious than m this country This may be a true indication 
of its relative incidence in the tvo countries, but it is to be doubted if it 
is so Absence of loutine autopsy here, and perhaps a leluctance to lecoid 
such cases, may account foi the apparent difference 

2 The etiology is little understood , but the fact that chionic inflamma- 
toiy affections precede this type of caicmoma may be a factor of importance, 
as IS frequently the case in carcinoma elsewheie Chronic bionchitis oiigmating 
from lespiiator}'^ lesions of influenza may be one of the most important pie- 
cuisois of pulmonary carcinoma 

The pathology is still obscure Although many cases are leadil}’' classified 
histologically, many others, especially advanced cases, must remain unidentified 
as regards their exact origin 

3 We would emphasize the need of a constant consideration of primary 
pulmonarj'^ neoplasm m all cases presenting any chronic lung symptoms, such 
as shortness of breath, cough, hiemoptysis, and thoracic pain It is upon an 
early and correct diagnosis that the future of surgery and ladiotheiapj'’ in 
treatment must depend 

Diagnosis must primarily depend on a detailed and collect cor relation of 
the histoij^ and clinical observations, while radiogiaphy, a useful adjunct at 
times, IS too often unreliable Degenerate carcinoma cells when present in 
the sputum are diagnostic but this is a rare occurrence, and may be over- 
looked during the routine examination for tubercle bacilli 

4 Surgery, with intratracheal amesthesia, and possibly the simultaneous 
administration of ladiotheiapy, offer the onty means of eradication of this 
disease , but progress must be slov until the early symptomatology is more 
geneiall}’’ recognized 
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PARTICULABS OF CASES 

C«se 1-T H, male, age 47 avas admitted on Sept 20 1921, complammg of 
astbmrand bronclikis He bad had rheumatic fever fifteen years prc^ ions y, from 
nhich time he dated his ehest symptoms of frequent cold and pc^islent 
Ei-ht years ago he started attachs of asthma , four years later he attended a chest 
hospital for this complaint, Avith improvement of his symptoms , but nath cessation 
ot treatment his attacks of asthma recurred and had become norsc H hile generally 
dvspnceic, he had severe attacks of dyspncea, described hy him as astluna nhicli 
followed any exertion either during the day or at night Ihcy lasted from ten to 
fifteen minutes, leaving him very exhausted, and verc accompanied bt a sharp pain 
in the left chest and shoulder There r\as no history of tuberculosis or venereal 
disease 

On examination, the temperature ranged betvseen 97° and 101", and r\as lemitteut 
in type Respirations rvere 20 to 24, and pulse about 92 The right side of the chest 
moved -aell, but the lelt side -aas fiat, and did not appear to move on inspiiation 
Fremitus uas absent, and there vas dullness on percussion over the rrhole ol the left 
lung except at the apex in front above the clavicle where there was a small area of 
resonance On auscultation of the left lung no breath-sounds were audible except 
over the small area of resonance at the apex, wdiere they weie distant and feeble, but 
vesicular m tjqie No adventitious sounds were present The physical signs of the 
right lung w ere hyper-resonance all over , w'ell-marked vocal fremitus and the 
prolongation of audible expiration, together with numerous and varying rhonchi, 
suggested a diagnosis of emphysema with chronic bronchitis of this lung There 
was a slight scoliosis of the dorsal vertebrae, with its convexity tow ards the right side 
The cardiac apex was felt in the 5th space m the nipple line, but could not be defined 
by percussion The right border was half an inch to the right of the sternum There 
was therefore no cardiac displacement The heart-sounds w'ere normal The 
alimentary and nervous systems presented nothing abnormal The urine w’as normal 
The sputum, scanty m amount, w'as frequently examined lor tubercle bacilli without 
any result 

The chest was explored on Oct 2, 1921, m the area of the 8th interspace m the 
posterior axillary line, but nothing was obtained The signs in the chest remained 
the same, and X-iay examination demonstrated pleural adhesions over the left dome 
of the diaphragm, with the presence of a pleural effusion On Oct 10 paracentesis 
thoracis was again performed m the left Srd interspace in the mid-axdlary line and 
greyish thick pus was found Resection was immediately performed On openmo- 
the pleural cavitj , about 15 oz of thick pus were evacuated, which was followed by 
a copious hsemorrhage necessitating tight packing Forty-eight hours later the 
packing w as removed, and replaced by a large drainage tube, the wound being partially 
sewn up The patient then rapidly improved The temperature settled down, and 
the ■« ound had completely healed by Nov 24, i e , six weeks after operation 

Tlie films of pus showed degenerated polymorphonuclear leucocytes and a few 
degenerate cocci Cultures grew pneumococci after forty-eight hours The smns 
m the lungs remained about the same The left lung was quite dull on percussion 
local ireiiiitus was absent, and breath-sounds were 3 ust audible over the apex No 
adientitious sounds were present m either lung There were no symptoms at rest 
and in this condition he left hospital for a convalescent home A tentative diagnosis 
of pulmonary malignant disease was made 

wouMWl If 2 two and a half months later, as the empyema 

wound had broken dowm and was discharging pus He had been well up to the 
be nmmg of February, when he dei eloped a ‘cold’, foUowed by an imtatin^ coulh 

at iri wi" 9<F W r '’f a”® hospital Tlie“temper- 

ature was 99 A tube was inserted into the sinus and a quantity of pus liberated 

He was X-raied on Feb 25, the report being “Complete opLav of mil 

™ qSSylt “kS 

on cxiniinnt discharged, accompanied by^ a rise in temperature to 101° The pus 
oil exmiination was found to consist of blood-clot onij , and no evidence of neopksm 
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Mas detected At this time lie complained of pain and tenderness on removal of the 
tube An X-iaj^ examination Mas made on March G, the sinus being iniected Mitli 
Beck’s paste Report “ Beck’s paste seen in a sinus extending from the level of 
the diaphragm to root of lung” The temperatuie lapidly subsided, the cavity 
became obliterated, and finally the Mound had healed befoie discharge on March 16 
On June 20 he wis again le-admitted, complaining of pain m the back, localized 
to the neighbourhood of the 6th dorsal vertebra There M'as dvspnoea on exeition. 



Fig 139 — Case \ Skiagram taken on Feb 25 1922 shon mg complete opacity of the 
left lung e-s-cept for an o\ al area at the apex, he small area of functioning 

lung which gradually became obliterated be ^‘gularity of the sides of the 

2nd to 5th dorsal \ertebr® can be seen d of the lung gro'uth The 

right lung shows some hilus fibrosis, ^ith diaphragmatic adhesions {Skiograrn reversed) 


and aggravation of pain by any movement These fresh sjmptoms, arising shortlj^ 
after leaMng hospital had been gradually increasing during the past tlu-ee months 
On examination, the heart Mas normal and apparentljr not displaced, but the apex 
M as fixed The lung signs m ere the same as on the last examination — i e , marked 
fiattemng , absence of expansion, vocal fremitus, and lesonance , and complete 
■dullness on percussion over the left lung The light lung moved M^ell, but mos 
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h^pex-xesonant on percusMon vocal frcuutus and 

xWn could be beard, mainly m tbc upper lobe X-raN "" 

^boued irremdantv of outline of the bodies of tbc ^nd, bd Uli ann nn mu . 
trtto.Tu't no deiln.te dcst.uct.on ot Hone , ll.orc 

spine The right lung iias clear, except loi some increase of dcnsiU it the hilus 
On^July'’lT,^\e\eft d\est, one mch smallci than the light ms flat, dull all oscr, 


Fig 1 10 — Case 1 Left 
lung The growth js clearh 
seen im oh mg the whole ot 
the upper lobe w ith the e\ 
ception of a small area o£ 
complete collapse at the 
ape\ Grow th may be seen 
eN.f ending down into the 
base of the lower lobe e\ 
temal to and compressing 
the bronchi, which are filled 
w ith a \ erj' thick brow rush 
secretion the consistence of 
firm jell; In the lower 
right corner is seen the 
densely adherent pericar 
duim, while o\or the ape\ 
tho pleiirs, more than a 
quarter of an inch in thioh 
ness remains to indicate 
the denseness of the adher 
ent pleura 



11, St absent except for a sitiaO area abote tlie 3 rd nb, uhere it was 

w local resonance and breath-sounds uere inaudible except over 

s line area dlassage and breathing exercises v ere given 

Tliore a complained of slight increasing iieakness of the less 

Plintar rosnnnro^^^ '"grease of tendon reflexes, an extensor 

Iciel of ti,l°" ^ i‘ absent abdominals Sensation uas much impaired up to the 
bciiKi in ihn nof 1 r ’ ^lagnosis of compression paraplegia uas made, the lesion 
=, the neighbourhood of the ath dorsal aertebra The blood and cerebrospinal 
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fluid gave negative Wassermann reactions Lumbar puncture yielded 20 c c of fluid 
clear, but faintly yellow m colour, and under slight pressure, containing 2 cells 
per cubic centimetre Total protein 0 4 '5 per cent, in very large excess Globulin 
reaction strongly positive Carbohydrate and chlorides normal Iliemoglobm ml 



Fio 141 — Case 1 Section of 
growth m left King showing a 
columnar celled carcinoma m 
winch most of tho earemoraa cells 
are arranged in masses, in some 
cases solid, and in others siir 
rounding one or more central 
spaces containing mueoid mater 
inl hero tho formation of 
tubules IS well marked and these 
tubules are lined by epithelium 
only 2 or 3 cells tliicl , tho cells 
can be seen to bo definitelv 
columnai in type and in some 
cases ciliated Tho stroma is 
composed of dense fibrous tissue 
w itli a few blood colls 


Biuret reaction negative No spontaneous coagulation, and no coagulation on 
addition of a drop of fresh blood — i e , From s syndrome — except for clotting 

On Aug 10 a more detailed examination of the nervous signs revealed a complete 
paralysis of both lower limbs, with painful spasticity of both legs Pm-prick 


Fto 142 — Case 1 The stc 
tion taken from the posterior m 
ternal margin of the loft lung 
shows extensive fibrosis with the 
later stages of complete pulmon 
ary collapse All cellular striic 
ture has completely disapptaied, 
and only elastic fibres remain to 
identify the tissue In a thorough 
search of the rest of the lung 
which had not been invaded by 
growth no areas of a lesser degree 
of collapse were seen indicating 
the extreme degree of universal 
collapse and fibrosis of the dis 
eased lung 



sensation was absent below the level of the 5th nb on both sides Sensations of cold 
and heat, however, were present Theie was some incontinence of urine The 
condition progressed, and in view of the seventy of the pain laminectomy was done 
to relieve pressure On removal of the posterior portions ot the bony arch from the 
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wnc <jpf>n to surround tlie cord 
2nd to Gtti dorsal vertebr®, ]evS^ oTtlie 4tli dorsal vertebra for about 

removed for microscopical examination 


Repokt ~3Iassfrom beneath 

Section shows a fibrous-tissue stroma 
In places there are quite young fibro- 
blasts, in others old fully-formed bun- 
dles of fibrous tissue There is in the 
smaller pieces of tissue 
what appears to be laminated blood- 
clot Throughout the stroma there 
are scattered mononuclear cells, endo- 
thelial in type The specimen teased 
out and examined Avet sliOAved a simi- 
Ur arrangement, but the endothelial 
cells ivere more numerous 

The membranes were distended oivmg to 
the pressure of the cerebrospinal fluid -.vhich 
was partially drained by incision at the Otn 
dorsal vertebra No evident abnormal con- 
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Tig 1-14 — Case 1 A trans\ erae section of the 
coni nt tlio loi el of the 5th dorsal \ ertebra, showing 
general thictening of the dura, intli — anteriorly 
and to the left — a portion of growth nhich has 
extended from the lung through the bodies of the 
xirtcbrc (4th and 5t!i dorsal) into tin- bonx canal 
and )■. exerting pre-suro on the cord nt this lex el 
Noxxlicn. hnxi carcinoma tells pcnetiatcd the dura 


Fig 148 — Oasel This shows part 
of the bodies of tlie 2nd 3rd, and 4th 
thoracic x ertebr e inx aded bv direct 
extension from the adjacent primary 
focus m the lung The whole of the 
bodj of the fourth x ertebra is mx aded 
by growth, which extends upxxnrds 
under the anterior common ligament 
on the left side 

dition of the fluid uas noted The 
wound xvas then sewn up, and 
healed rapidly The signs of pres- 
sure on the cord were not appar- 
ently relieved 

By Nov 1 a bed-sore had been 
developed over the sacrum Emaci- 
ation was now rapidly progressite, 
xvith severe pain m the left chest, 
nhich had become dull and non- 
resonant even at the apex Numer- 
ous rales xvere heard in the right 
lung The patient xvas now under 
morphia, and presented the typical 
appearance of advanced cachexia 
On Nov 14 he developed a 
large fluctuating mass over the 
middle ol the manubrium stemi, 
vthich progressed to the extent of 


necrosis of the overlying skin 
before dcith took place, on Nov IS, from toxcemia and exliaustion 

\uToisv — ^Tlie bodj v\as xxasted A large ulcei-atmg sucllmg over the manu- 
brnim slcrm vxas present and had resulted from an osteomj ehtis of that bone, 
bjiontniLous fracture hiving occurred The abscess cavitj vas entire^ anterior to 


lO M —so 


15 
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the peiicardium, whicli '^^as greatly thickened There ■was also a large and deep 
sloughing bed-sore over the sacrum, from which the infection m the manubrium had 
probably arisen 

The heart was not abnormal The right pleura was normal, save lor some 
reeent adhesions along the mesial border anteriorlj’^ The left pleura was enormously 
thickened and adherent all over, with dense fibrous tissue The right lung showed 
a slight degree of fibrosis, with a recent generalized bronchitis The left lung 
showed an extreme degree of fibrosis, with complete collapse of the lower lobe 
(Figs 140, 141, 142) The bronchr were greatly thickened, and at the lulus of the 
lung the main bronchi were infiltrated with giowth and full of a thick brownish 
jelljf-hke material The upper lobe was replaced bj’' a firm, tough growth, appar- 
ently arising primarily in that situation, and extending mesial^ into the bodies of 
the adiacent vertebi'c (Figs 143, 144) 

The liver w is enlarged, congested, and fattj' , the spleen w as pale and soft , 
the kidneys and suprarenals and other viscera contained no secondary deposits 


Case 2 — E T, female, age CO, was admitted on Jan 27, 1921, complaining of 
‘ shortness of breath , she gave a history of influenza nine months prev louslj , and 
from that date had complained of shortness of breath, which had been getting 
gradually worse Later there was pain in the upper part of the left chest, some cough 



and expectoration, the last-named 
thick, yellow, and with occasional 
streaks of blood There had been 
a steadj'' loss of weight She had 
had no heart or chest trouble 
previously and no svmptoins of 
dyspepsia A maternal relative 
had had asthma and chronic bron- 
chitis 

On examination, the left henn- 
thorax was immobile on respira- 
tion, and the v^eins were somewhat 
prominent ov'er the ripper thorax 
There was absolute dullness ov^er 
the upper lobe in front and at the 
back Tubular breathing, crepita- 
tions, and pectoriloquy were audi- 
ble ov'er a small area in the 3rd 
left intercostal space m front 
Air-entry was diminished ov'er the 
rest of the left lung The heart w as 


regular, normal, and not displaced 


Fig 145 — Case 2 Section of left lune The 
tnmoiii IS a colummi celled carcinoma in winch the 
columnar cells are lying in spaces of rarious sizes 
The lining cells are onlv one laj er thick and definitely 
columnar in type but liar e no cilia There is a dense 
fibrous supporting stroma containing blood vessels 


Nothing abnormal was found in 
the hv'er, spleen, or alimentary 
tract The urine was normal 

On admission, the tempera- 
ture was 96°, respiration 32, pulse 
100 While in hospital she slept 


badly, and became VTry dyspnoeic 
on the least effort On Feb 9 there was a slight use of temperature to 99 6°, with 
respirations 40 to 44, and pulse of 100 to 110 The whole of the left lung was dull 
on percussion, and there was almost a complete absence of air-entry into the lowei 
lobe Heart-sounds were remarkably loud, and audible ov^er the whole of the left 
chest The right lung presented the signs of early passive congestion Two days 
later she was VTrj"^ weak, the signs were the same, and she was VTry cj'anosed She 
finally collapsed and died the same daj"-, namely, fifteen days after walking into 
hospital The Wassernrann was negative, and the diagnosis of mediastinal neoplasm 
was made from the signs and sj'mptoms The larjmx was normal 
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Autopsy -The body was emaciated The left pleura showed dense adhesions 
all over eveept at the apev, nhere there was a small empyema The right pleura 
contained a considerable quantity of fluid Tliere 

extending along the 2nd and 3rd ribs on the left side The left lung nas completelj 
solid Yith grosvth, the right lung was partially infiltrated ^ 

peritoneum nas studded wth nodules of new gronth , there nas no free flmd 
Microscopical Report —Columnar-celled carcinoma of bronchus {Fig 14o) 

Case 3 — J A F , male, age 53, was admitted on March 18, 1920 , complaining 
of acute pain m the left side of the trunk and extending down into the left leg He 
gave the following history Rapid onset of acute pain in the left side and epigastrium, 
vith vomiting He also had shortness of bieath and a slight cough, but no expectora- 
tion He n ent to bed after four weeks, but did not improve The neuralgic character 
of the pain was very distiessmg After remaining a month m bed ■without any 
improvement he nas admitted to hospital He had suffered from chronic bronchitis 
for many years, and thought he had developed ‘heait trouble during the war 
Moderate smoker His father died of asthma with chronic bionchitis No other 
family history of pulmonary disease 

On examination, there was shortness of breath and thirst but no marked 
emaciation Pulse 92, respiration 20, temperature 99 5° The heart was enlarged 
to the left, the apex being in the 5th space half an inch outside the nipple line, and 
there vas marked pulsation m the 3rd, 4th, and 5th left intercostal spaces In the 
precordial areas the cardiac sounds vere rather tic-tac, but no bruits were present 
There vas a flat note over the whole of the left lung m front, with a diminution m 
vocal fremitus Vocal resonance was increased, and breath-sounds were bronchial 
m tjqie A few rhonchi were audible m the upper lobe At the back there was 
absence of vocal fremitus and greatly diminished air-entry, but there w'cre no 
adventitious sounds The right lung was apparently normal, and there was no 
sputum The alimentary tract was apparently normal Although there were no 
urinary symptoms, the urine contained blood and pus 

On March 22 there w'as a marked leucocytosis ivith a relative increase of the 
polymorphonuclear cells The left chest was now quite dull, and paracentesis 
thoracis was performed, but no pus or fluid was obtained The patient developed 
large purpuric patches on the hands, which cleared up m a few days He gradually 
sank , djspnma became marked, with drowsiness and cyanosis , the pain improved 
and latterly disappeared The left lung became stony dull, and there was complete 
absence ot breath-sounds The temperature throughout presented morning and 
eaenmg remissions of 3 to 4 degrees Respiration 28 to 36, and pulse 120 to 130 
ihe lYassernaann was negative 

Autopst — The body was well nourished, and a nodule of groivth the size of a 
tangerine orange was seen on the outer side of the 7th rib on the right side Blood- 
stained fluid was found m both pleural cavities 

in showed a dense mass of growth, which appeared to have originated 

in rue icit bronchus This bronchus was surrounded and hlled with growth, and was 
eniiren occluded The mass extended into the left lung and pleural cavity, behind 
WmrW V between it and the trachea, and round the base of the left luno- 

iVnl. '"'^diastinum, diaphragm, chest wall, and pericardium, and extending 

w7lh iro ? f h a'^domen The portion of the upper lobe not affected 
few well-marked septic pneumonia The right lung contained a 

lew sc mered nodules of growth 

he 'n both suprarenals, the light kidney, and the 

Microscopical Fcporl — Columnar-cellcd carcinoma 

uun^irniru atlni'tted on Jan 22, 1923, complamiim of 

olIon.nl a Sd’ four tightness round the upper tholax, 

of i Irmdl.?., 1 ^ months she had complained 

"rcUh ' without expectoration, and shortness ot breath which was 

^rcuii iggrnited bi cold iir About twenU-faie jears ago she had influenza 
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severely on three oceasions in sueeessive years, without any subsequent pulmonary 
symptoms Her mother died of ‘bionchitis’, and a sister of pulmonary tuberculosis 

On examination, the respirations were 24 to 28 per minute, but there was marked 
dyspnoea on the least exertion The right lung was normal except for a few scattered 
rhonchi The left side of the chest was flattened slightly and its mobility impaired 
There was absolute dullness on percussion over the whole of the left lung except at 
the apex, which was slightly resonant Breath and voice sounds were very much 
diminished The heait was normal and apparently not displaced There was some 
arteriosclerosis All othei organs were normal 

On screening, there was almost complete opacity of the left pleural sac The 
apex of the left lung was dull, but not completely obscured A film taken at the 
same time showed an almost complete opacity of the left chest, suggesting an 
extensive pleural effusion The ribs on the left side lay more obliquely, and the 
intercostal spaces were nairow^er, than on the right The mediastinal shadow 
extended slightly to the right 

A leucocyte count of the blood gave 22,000 leucocytes, 80 per cent of which w ere 
polymorphonuclear cells Paracentesis thoracis was tlien perfoimed and three pints 
of serous fluid were wathdrawai The centrifugahzed deposit consisted of red blood- 
corpuscles and leucocytes A diagnosis of primary pulmonary neoplasm was made 

The pleural cavity rapidly lefilled, and on Feb 9 paracentesis yielded 1 jiint 6oz 
of a clear serous fluid containing red blood-corpuscles and numerous lymphoc 3 tes 
The lung signs remained verj^ similar until Feb 13, when paracentesis again yielded 
1 pint 15 oz of clear fluid of a similar character At this time a small enlarged 
gland was palpated below the outer half of the left clavicle , no other enlarged glands 
were observed The Wassermann was negative, and further examination bj-^ X raj^s 
recorded no change in the appearance of the thorax On Feb 17 laijmgoscopic 
examination levealed complete paralj'sis of the left vocal cord , at this time there 
w'as evidence of pressure on the left sympathetic On Feb 28 there were numerous 
ihonclii all over the whole of the right lung, wath signs of some oedema of the base 
The left lung remained unchanged The patient became lapidly worse , the tem- 
perature varied between 97° and 99°, the pulse lose to between 100 and 110, and 
the lespirations to betw'een 30 and 40 There w'as no sputum, but a persistent and 
troublesome cough which caused hei much distiess She rapidly s ink, and died on 
March 9, twelve w'eeks after the fiist onset of sjmiptoms necessitating medical 
attention 

Autopsy — The body was emaciated In front of the neck of the first rib on 
the left side was a hard mass of new growdh which had involved the sjmipathetic 
trunk On removing the thoiacic contents, the left lung was found to be adherent 
along the bodies of adjacent vertebrae, but had not eioded them Opposite the 5th 
rib in front, the left side of the diaphragm was transversely adlierent to the chest 
w all , below that point it was thickened and universally adherent The right pleura 
and lung were normal except foi a few small scars of tuberculosis at the apex The 
left pleural eavitj^ contained a blood-stained fluid The parietal pleura w'as thickened, 
and coloured blue and white, suggesting patchy areas of new growth and chronic 
oedema Under the parietal pleura the new growth was one-third of an inch thick 
in places The left dome of the diaphragm formed a firm table and was quite 
inextensible The left lung was completely collapsed and densely adherent to the 
mediastinum There were fingerlike adhesions between the lung and the parietal 
pleura, at the apex, laterally between the 3rd and 5th ribs, and at the base to the 
pericardium and diaphragm A few' enlarged glands were found in the neighbourhood 
of the bifurcation of the trachea and the lulus of the left lung The pericardium was 
infiltrated with new growth on the left side Both the left recurient laryngeal and 
phrenic nerves were surrounded with gro^vth The heait and other organs were 
normal, and no fuithei metastases were observed 

Macroscopic Appeal ance of the Left Lung on Dissection — The lung was completely 
collapsed, with a small dense patch, pale yellow m appearance, situated on the pleuia 
at the apex The bronchi w ere distinctly thickened, their lumen narrow'ed unifornilyi 
and filled wuth blood-tinged mucus There was no evidence of anj' localized tumour 
m the lung substance 
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Microscopical Sections —These, made from the left lung 
that the catcmoma had a very similar alwolar f 

alveolus containing cells spheroidal or columnar in t^^pe v^hich 
lined the vails of the alveoli with a layer one or more cells ttick, but m other cases 
the cells had become detached and lay free in the casnty The columnar character 
of the eells vas most definite in those places where there was a single layer of cells 
lining the walls The alveoli varied much m size, and in places it was difficult to 
make out any organized arrangement of the tumour cells The stroma was composed 
of fibrous tissue, which was variable in amount 

A section ot the main lower bronchus showed very marked thickening ot the 
submucosa due to infiltration with carcinoma, and the peribronchial lymphatics w^ere 
filled "With careinoma cells ttfiiere the bronchial epithelium remained intact, normal 
columnar ciliated epithelium was seen 

Sections of mediastinal glands and parietal pleura showed new growdli rvitb the 
same characteristics as in the primary lesion 
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RHABDOMYOMA OF THE UVULA 
WITH A COLLECTION OF CASES OF RHABDOMYOMA. 

By C XICORY London' 

Although tiimouis consisting of non-stiiated muscle (leiom3mmata) aie 
common m the uteime Yall, and veij’^ occasionallv appeal in the ovaiy, 
pi estate, and intestinal Yall gionths of stuped mnsele aie eNtiemehr lare 
Rhabdoinjoma nas first classified as a distinct tiimoui b3 Rokitansky, i nho 
desciibed such a giowth of the testicle — possiblj , teiatomatous 

Two tj^iies of s'mjDle ihabdomjmma have been described one m which 
the cells tend to diffeientiate into stiiated caidiac muscle and anothei in 
Aihich the cells assume the skeletal muscle t5'pe Rhabdomjmmata of caidiac 
muscle aie veiy laie, only 12 cases being on lecoid^ Thej"^ aie congenital, 
often multiple, confined to the lieait, and do not infiltiate oi give use to 
metastases Thev aie said to be alvaj's associated vith abnoimalities of 
the central ncivous S3'stem, usuall3'' diffuse scleiosis of the ceiebral coitex 
Rhabdomyomata of skeletal muscle-cell t3'^pe haidl3’^ e\'ei get be3’’Ond the 
embi3mnic stage ot development In the SI0VI3' giovmg tiimouis fulh'’ 
develojied muscle fibies aie foimed , but in the iapidl3’’ growing ones the cells 
aie spindle-shaped and each contains a single nucleus ® Rliabdom3mmata 
usuall3'’ have an abundant content of gRcogen ^ 

New giow'ths of the uvula aie laie, -with the exception of papilloma, 
which may be sessde 01 pedunculated Othei tumouis which have been 
met w'lth include angioma mucous po]3’^pus, and piiman’^ caicmoma “ A 
ihabdomyoma of the uvula is unique, so fai as I have been able to asceitain 
The uvula is composed chiefly of a mass of lacemose glands and connec- 
ti%e tissue, coveied b3'^ mucous membiane, and containing a slendei iiiolonga- 
tion of the a73'^gos u^mlal muscle in its uppei pait 

The tumour m the present case occurred m a well-nourished girl, age 5 The 
onty antecedent history was some digestive trouble between the ages of six months 
and one year On No^ 7, 1921 the little patient was suffering from an attack of 
coryza and soie throat On inspecting the throat the mother observed a swelling 
on the uvula, about the size of a small marble (4 mm m diameter), which on further 
inspection pro\ ed to be increasing in size fairl 3 '’ rapidb' 

The child was seen b}^ me on Dec 15, 1921 Examination of the throat revealed 
a round tumour about the size of a cherry (2 cm m diameter), attached to the uvula, 
which appeared like a thin peduncle connecting the growdh to the soft palate The 
peduncle was so slender that I feared spontaneous detachment wath the risk of 
lar 3 mgeal obstruction On palpation, the tiimoin was fairl}”^ hard and painless 
D 3 ’sphagia was not complained of, but on two occasions the child became very 
c 3 ^anosed during sleep L 3 miphatic glandular enlargement was not detected A 
thorough general examination revealed nothing 

Under general ansesthesia the growth was excised b 3 ' cutting through the base 
of the u\ufa 
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Tiie SpEci-vrcN — ^SIiCTOscopically, the neoplasm -vvas of a pale-pmk colour, 
and looked ^e^y much like an ordmdr 5 '^ tonsil, being beset ivith small depressions 
like the crypts of the latter On section, a fine close striation could be discerned 
yith the naked eye, due to the muscle fibres of ivhich it is largely composed 

Hislological Jieporl by Profrssor ShaiiocK — ^The sections show a highly cellular 
sarcomatous basis, m which are distributed groups of large sai coblasts, round or 
slightly polygonal m form, and many with more than a single nucleus TJie cyto- 
plasm of these is finally granular {Fig 146) The sarcoblasts pass into slender 
elongated fibres tapering at the ends and slightly undulating , the fibres tend to 
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In the liteiatuie on ihabdomyoma I find thiee cases lecorded in the 
lower animals — in a horse,® in a codfish,’ and ni a led lake tiout ® As loutine 
microscopical examination of tumouis in animals is much less fiequent than 
m the human subject, I think I am light m assuming that sucli tumouis may 
be nioie fiequent m animals than m man 

The case described m a thiee-}'^eai-old-hoise by Coyne and Cavahe 
occuired in the legion of the mastoido-hunieial muscle The giouth uas 
pedunculated, mushioom-shaped, and suiiounded by a fibious capsule Micio- 
scopical examination showed that the tumoui was composed almost entnely 
of muscle fibies, aiianged m fasciculi ladiating outuaids fioni the base of the 
peduncle, to be mseited m the fibious capsule 

The authois divided the aiea between the peduncle and the peiipheiy 
of the mushioom-shaped giovth into foui zones Commencing nearest the 
pedicle, the neoplasm was composed of connective tissue peivaded by thick- 
ivalled blood-vessels Fuithei away the fibies of the connectue tissue 
assumed a parallel anangement, and elongated, lectangulai multinucleated 
cells were seen, vliicli appeared to be formed b}’^ the union of seveial cells 
Coyne and Cavahe assumed that these ueie “ eonneetive-tissue cells ” -tthich 
had commenced tiansfoimmg into striated muscle To them the}" gave the 
name of ‘elements myogenes’ In these multinucleated cells eaily pioto- 
plasmic changes veie obseived 

Foimation of tiansveisely stiiated muscle fibies, shoving typical 
staining aflinities, vas noticed m the central protoplasm, vith a corres- 
ponding pushing of the nuclei towards the periphery At first these fibies 
veie devoid of sai colemma, but, as they increased in length and thick- 
ness, a definite saicolemina made its appearance Further ton aids the 
peiipheiy, they described an intermediate zone consisting of fibies in 
the various stages of development In the thud, or zone of complete 
development, fibres which have reached maturity are mteimmgled vith 
smaller fibres whose development has become arrested, and others shoving 
disappearance of the tiansveise stiiation, and even Zenker’s degeneration 
Finally comes the zone of regression composed of degenerated fibres and 
hfemorihagic infarcts Coyne and Ca^alle cittiibuted the degeneration to 
compression 

This tumoui was benign, and the horse resumed its voik after the ojreia- 
tion, vithout recurrence 

In the case described by Professor Fiebigei, of Vienna, m a codfish, the 
tumouis were multiple The largest vns situated in the livei, having obhtei- 
ated most of the hepatic substance , a second in the connective tissue betrveen 
the attachments of the pylorus , and a thud m the region of the tail These 
grovths Avere Avhite in colour, very irregular, shov'ing marked lobulation, but 
definitely encapsulated 

The thud case is that recorded by Adami m a red lake trout The vhole 
neoplasm Avas composed of cells of the sarcoblastic type, the majority multi- 
nucleated, AAith a tendency to be elongated, and m parts shoAirng cross- 
str ration 

Taa"o most interesting cases in Avliich trauma AAas the starting-point vere 
noted b}" Ludvig Buhl, of Munchen, as long ago as 1863® 
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. * 1 „„„ OQ 1,,^ n fill at the 1"C of 20 <\n(l had snuc (omphuntd of 

backache' ^OncNaminat ion. n tumour uns found in the rc<;ion of the lundi.ir etrlctire 
Tht™th^^a^Temo^cd by Professor Nusshaum ttic opcrition litins accomiianicd 
S The pain d.mnushcd, onh to return a feu day la cr 

and uas folloucd by a rapid recurrence of the ncopl.isni, uhieh, a forliii'rht aftc 
the operation had reached the dimension of an infant s head requirnm a seeom 

^'"'^'Macroscopieatly, the tumour uas markedh lobulatcd and extrenuK a ''ocular 
Microscopic examination reecalcd muscle fibres in a stroma 

very rich in neuly formed blood-e esscls The capillaries ran pirallcl to he n iiscle 
fibres, and uere so numerous in places that no room uas left for an\ other tissue 
betueen them These bundles of capillaries ucrc surrounded In a conncctnc tissue 
rich in nuclei, uhosc substance aaricd from a homogeneous colloidal inass to com- 
pletely formed cells The nuclei ucrc oblong and packed closely together I'urlher 
away, the intervals bet\vcen the nuclei were considerably increased, each nnclcns 
being surrounded by a granular protoplasm and gi\ mg rise to a round or spindle- 
shaped cell The nearer one got to the pcriphcr\ the more elongated the cells became, 
and a transverse striation uas noticeable in most, while others showed signs of 
degeneration 


The second case of Buhl’s rvas that of a man, age 30, who, soon after an injurs 
causing laceration of a few fibres of the pcctorahs major muscle, developed a tumour 
at the site of trauma which attained the size of a head Fluctuation was present, 
and on inserting a needle a blood-stained watery fluid was withdrawn, containing 
a considerable number of large lymphocytes and multinucleatcd cells of various sizes 
The tumour, which was extirpated by Professor Nussbaum, was found to be a 
cyst subdivided bv numerous partitions 

Histological examination ot the cyst wall revealed young muscle elements, 
similar to those described m the first case, winch when traced towards the interior 
showed various stages of development, until a zone was reached containing fibres 
indistinguishable from those of normal muscle As the interior of the cyst was 
neared, the degenerating fibres became more and more numerous, until a zone of 
complete softening was reached The partitions were composed of fibrous tissue 
and muscle substance, in a state of hyaline and fatty degeneration It appears 
clear that the cyst was formed by a degeneration of muscular elements The grow th 
recurred locally three weeks after excision 


Buhl concludes that as a lesult of a pathological stimulus a muscle can 
commence proliferating and reproducing its tmiious elements Buhl has 
further verihed this view^ from obsei rations on amputation stumps, muscle 
abscesses, and cases of myositis, in which he noticed a piolifeiation of the 
same nature as that observed in ihabdomyomata 

In the Museum of the Royal College of Surgeons of England aie tw'o 
specmiens, Mo 1420 1 and 1420 2, and m the St Thomas’s Hospital I^Iuseum 
one, JSo 2 163, of ihabdomyomata occuning in the uiinaiy bladder of 
in ants, desciibed by Professoi S G Shattock,^® rvlio assigns then oiigin to 
^agrant sarcoblasts wdiich have been displaced beyond then usual deepei 
imits into the subepithehal tissue of the bladder fiom Henle’s stnated 
external sphinctei 

Brocki has collected a numbei ot cases of ihabdomyoma occuiime m 
r arious parts of the body 


cells^i tl «^^scular fibres aie developed fiom embryonic 

m il? mesoderm (muscle-plate cells), which become elongated and their 
mclei multiplied so as to produce long, slender, multmucleated lusifoim or 
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0}']indiical embij'^omc fibies It js not quite ceitain whethei, as lias usually 
been supjiosed, the iiliole fibie is foinied of a single enlaiged cell, oi iihethei 
it may be pioduccd by the joining togetliei end-to-ciid of a numbei of cells 
of the muscle plate so as to pioduce a sjmeytium fiom nlnch the stiiated 
fibies make then appeaiancc Nen fibies aie foimed m pait b}'^ a longi- 
tudinal splitting of pie-existmg fibies pieceded by a multiplication of nuclei 
I ha’ie not been able to find anj^ case of ihabdomjmma m mIucIi a multiplica- 
tion of the muscle fibies b} longitudinal splitting i\as noticed 

Although most anthoiities considei ihabdomyomata to be congenital 
dislocation tumoiiis,^^ and otheis legaid them as teiatomatoiis gionths, the 
cases lecoided bj' Buhl seem to show definitely that a miisculai injiiiy is 
capable of staitmg a piocess of embijmnic piohfeiation, nith the piodiictioii 
of fibies 111 all stages of development 

CONCLUSION 

Tiiie ihabdomyomata, specially in cail}' life, aie piobablj the lesiilt of 
the inclusion of sai coblasts m unusual positions , but in ceitain cases an 
injiiiy to a noimal striated muscle may set up a piocess of embiyoine pio- 
hfeiation, leading to the foimation of a lapidly-giovmg musculai tumoui 
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THE PATHOLOGY OF NEOPLASMS OF THE TESTIS 

By A II SOUTIIA^M am> E A LIXELL. Manciii sn ii 

Neoplastnis oI the testis have leeeivcd eonsidciaWc Attention in the ]iast 
and the nuiltiphcity of dassifitations of these Rionths has led to iinnh 
confusion in the teiminologv It has been o\n aim aftei a eaicfnl stndv of 
the pathological featviies in a luimhci of cases, to offci a sinijilc tlassificaiion 
which mil include all the types tisuallv met amHi Wc hojie bv this means 
to cleai up to' some extent the unecitaintv and confusion nhicli at picscnt 
exist in this field of pathology 

Malignant disease of the testis is lelatively uiicominon, and oin classi- 
fication IS based on a senes of 38 cases of neoplasm of the testis opciatcd 
upon at the Manchestei Royal Infiimaiy between the ycais 1008 and 1022 , 
in addition ne liaie collected 7 cases fiom othci sonices The lesnlts of 
microscopical examination have been obtained in 21 specimens and it is 
upon these data that the pathological findings aie based Among 38 liospital 
cases, S4 oecuried in the fully-descended testis 3 neie m the abdominal 
letamed testis, and 1 was found in the inguinal canal , of the lemaining 7 
cases, 4 weie in the fully-descended testis, 2 m the abdominal testis, and 1 
Mas m the inguinal canal 

The compaiative laiity of malignant giowths of the testis is shown by 
the fact that only 38 cases weie found among 57,000 male snigical admissions 
to the hospital duiing a peiiod of filteen yeais That is to say, one case 
occuiied in eveiy 1500 male admissions to a laige geneial hospital It is 
geneially admitted that malignant changes m the impeifectly descended testis 
aie lelatively moie common than in the noimally descended oigan Russell 
Howaid^ found that out of 57 cases 9 weie in the retained testis Che^assu^ 
eiicounteied 113 sciotal giowths and 15 malignant tumouis of the retained 
testis Coley® shows the ratio of malignancy in undescended to descended 
as 1 to 5 5 In oui hospital senes, 4 cases out of a total of 38 weie in the 
impeifectly descended testis It is of mteiest to note that, duiing the fifteen 
yeais niidei leview, 409 cases of nndescended testis weie operated upon at 
the Royal Infiimaiy, wdnlst duiing the same penod theie w'as one case of 
malignant mgninal testis Tannei'* and Bnlklej” both asseit that the 
abdominally letained testis is relatively immune to malignant changes Our 
senes, howevei does not substantiate that opinion A histoiy of tiauma 
was definitely noted in thiee cases, and the liteiatuie appeals to agiee that 

theie IS a faiily sound basis foi ascnbing malignant changes in the testis to 
injuiy 

In considenng the lelatively increased frequency of malignant disease in 
the impeifectly descended organ, it must not be overlooked that the testis, 
when 111 the abdomen oi inguinal canal, is exposed to certain abnormal 
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conditions which do not affect the sciotal testis Tlie testis in the inguinal 
eanal is liable to suffei lepeated small injuiies fiom the constant contiactions 
and movements of the abdominal muscles foiming the inguinal region , 
the abdominal testis is exposed to the vaiying changes m intia-abdominal 
piessuie, and is hkelj'^ to be compiessed when any sudden effoit is made The 
impoitance of these faetors m an oigan alieadj’’ the seat of a distmbed funetion 
and embiyologieal dcfeets ean, of couise, be only a niattei foi eon]cctuie 
It may be noted m this eonneetion that malignant disease of an undeseended 
testis that has been plaeed m the sciotum at an eaily age is piacticall}’^ unknow ii, 
and that no ease of mahgnane}'^ of the cctopic testis appeals to have been 
lecoided so fai as W'e can discovei The lelativel}’^ increased liability of the 
imiieifeetly deseended testis to undergo malignant ehanges may depend on 
the faet that the oigan, mflueneed bj’’ its unusual suiioiindings, is moie 
susceptible to the effects of minoi mjuiies and eompiession 

The undeseended testis is an atropine and ill-developed oigan, and shows 
well-maiked pathologieal changes Such an oigan is piobably piedisposed 
to malignant change, cspcciall}' wdien subjected to constant nutation Foi 
these leasons, therefoie, opeiative treatment on the abdominal oi inguinal 
testis appeals always to be advisable 

As legal ds the gioss appeaiance of those specimens tliat hai e come undei 
oui notice, w'e should say that a tumoui show'ing multiple cysts sejiaiated 
by fibrous tissue is probably a teiatoma, and this diagnosis would be suppoited 
by finding noimal gland tissue spiead ovei oi at one pole of the cvstic aiea 
An encephaloid tumoui would suggest a spcimatocytoma , wliilst a saicoma 
appears to the naked eye as a film, homogeneous solid giowth in which 
localized haemoiihagic extiavasations may be visible 

Theie did not appeal to be any special jjiedisposition foi eithei side to 
be affected The aveiage duiation of the disease fiom the time it was fiist 
noticed till opeiation was undeitaken w^as seven months m tins senes 

Glassification — In a consideiation of the histological natuie of new' 
grow'ths of the testis, the confusion ivliich exists can best be summaiized 
b}' compaiing the views of tliiee lecent w'oikeis on this subject Tannei,^ 
in a series of 101 cases, found afl his 97 malignant giowths to be caicino- 
matous Bulkley® consideied that of 59 cases of malignant testis, 40 w'ere 
sarcomatous Ewing® made the statement some j'ears ago that all testis 
tumoui s weie teiatomatous in oiigin, and he still holds this view' with 
ceitam leseivations 

It IS not claimed that the small senes of cases w'hich has been collected 
for this papei is m any way sufficient foi a statistical leview, but it is consideied 
that the matenal at oui disposal illustiates the common types of neoplasm 
found in the testis, and will theiefore help to stabilize the modem view of the 
histopathology of testis tumouis Theie is still a widespread view' that a 
tumoui of the testis is nioie likely than not to be a saicoma , but our 
obseivations, combined w'lth a suivey of the leceiit hteiatuie, leads us to 
the opinion that such type of giow'th is veiy rare That saicoma does 
occui cannot be denied, as a purely sarcomatous stiuctuie can be seen in 2 
specimens of oui senes of 21 cases , 17 cases aie, how'evei, definitely car- 
cinomatous m tj'pe, and the lemaming 2 aie innocent tumouis 
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Tumotus of the tcbtis ma> be classifsca as follows 

I Innocent 

1 Teiatoma 

2 Jlixed-cell tuinoui 


II Malignant 

1 Caicmoiwata 

a SpbeioKlal-ccUecI caicinoma 
b Speimatocytoma 
c Choiion-epitbeboma 
2 Saicoma 

Of these types, all aie to be found in om sciies and it is ihonght that a 
descnption of each type aceompanied by the c\idencc of mu lophologiaphs 
amU help to claiify the position 


] i:pinic!iil luinmirs iind 
I llitrLforc lo h( diissiliKl 
j iijuli.r {jtnLril ht4idiii}' of 


I INNOCENT TUMOURS 

1 Teiatoma (Fibrocj’^stie Disease ) — Tins is the cominoncsl of the 
histologically innocent growths of the testis It is gencially consideicd 
that this tumoui aiises fiom a paithenogenctitally fcilili/xd gcnciatiic cell 
and thus shoivs micioscopically dciisativcs fiom the thiee pimiaiy cell-la}cis 
of the embiyo epibUst, mesoblast, and hyiioblast 

Macroscopically, this tumoui consists of a mass of eystio sjiaccs in the 
testis laiying in size fiom the limits of visibility to the diametci of a maible 
The mteicystic poition of the tumoui is made up of fibioiis tissue and the 
combined appeaiaiice gave use to the old name foi this giowtli, ‘fibiocystic 
disease’ A poition of noimal testiculai tissue can be seen spiead oaci oi 
at one pole of the growth 

IMicioscopically, as the photogiaphs of a typical specimen show {Figs 147, 
148, 149, 150), the mam mass of the tumoui consists of dense fibious tissue 
Two distinct types of cyst aie piesent, lined respectively by squamous and 
columnai epithelium, thus showing the epiblastic and hypoblastic elements 
of the giowdh In addition to the fibious tissue, other elements of mesoblastic 
origin w’lll be seen in patches of in voluntary muscle fibres Nicholson’^ 
consideis that the epiblastic elements tend to piedommate m ovarian 
teratomata, and it is an undoubted tact that in the ovaiy the cysts are more 
likely to be lined by squamous epithelium, and that moie fully formed 
epithelial elements such as teeth and Iran are more frequently found m them 
The evsts in the ovarian tumour also tend to become much larger 

There seems no reason to doubt, both from clmrcal and microscopic 
eridence, that these innocent tumours may at any time become histologically 
malignant, the malignant change taking place rn any or all of the primitive 
elements Consequently such a tumoui may show' malignancy, becoming a 
squamous- or columnar -celled carcinoma, a saicoma, or a mixed caicmo- 
saicoma Malignant degeneration of the mesotheiial elements is extiemely 
laie and some authorities deny its possibility 

It also seems probable that a teiatoma, while histologically innocent, 
mar show metastasis in distant parts of the body In this conriection it is 
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Fig 147 — Teratoma Cj st all lined by 

stratified squamous epitlielium (j obj ) 



Fic 149 — Teratoma Fnrmtue adenomatous 
tissue Fibrous tissue matrix (j obj ) 



Fig 148 — Teratoma Cists lined bj 
columnar and squamous epithelium 
Fibrous tissue mntiix (j obj ) 



Fig 150 — Teratoma Inioluntary muscle 

fibres (§ ob] ) 
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II MALIGNANT TUMOURS 

Carcinomata — 

a SPurnoiD'i.L-CELLED Carcino-ma {F^gs 153, 15-i) — This comes second 
m fiequency ot all types of tumoui found m the testis Tannei found 35 
pel cent of the 101 tumoui s lie lecently collected to be of this type Schultz 
and Eisendiath® give its age-incidence as 26 3 yeais These tlnee authors 
aie united m giving this gionth the name of cmbiyonal caiemoma on the 
assumption that it aiises fiom tlie malignant degeneiation of one or other 
of the epithelial elements of a teiatoma Fig 153 vould seem to sujipoit 
this vieiv It will be seen tliat the caicinomatous masses aie placed round 
a cyst lined by one layei of cubical epithelium, and that a cyst lined by 



epithelium A cjst lined by stratified fibrous tissue (§ obj ) 

squamous epithelium is also seen m the 
field (§ obj ) 

squamous epithelium is piesent in the same micioscopic field These 
carcinomata are scirrhous m type {Ftg 154), the masses of malignant 
epithelium being placed in the midst of well-formed fibious tissue 

b Spermatocytoma {Figs 155, 156, 157, 158) —This is the most 
common of all tumouis of the testis In the 101 cases collected bv Tannei 
62 occuiied, and it will be useful to give lieie Tannei ’s complete analysis 
Of 101 cases 4 were benign, 35 embi^mnal caicinoma, 62 spei matocytoma 
The points of note in these figuies are the laige piepondeiance of speimato- 
cytoma, and the complete absence of sarcoma from the senes 

The tumoui is usefully named, as shoving its oiigm from the germinal 
‘ epitlrelium ’ 
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The neoplasm is extremely lapid m its giowth, as would be expected in 
view of the abundant activity ot the cell horn whicJi it aiises Its age-incidence 
IS later than that of the spheioidal-celled tumoui,® but is still veil ivitlnn the 
limits of Mgoious sexual activity 

Macioscopically, the growth is eiiccphaloid in t 3 "pe, and fiom its naked-ej^e 
appeaiance would doubtless in the majoiit}'- of cases be considered saicomatous 
in natuie 

Micioscopicallj , how'evei, the tumoui is seen to consist of masses of 
large lounded cells w'lth abundant inotojilasm and laige, lound, well-defined 
nuclei The nuclei do not stain as deeply as do those of a sarcoma cell The 
cell masses show no suppoiting leticulum of fine fibious tissue, the blood- 
vessels in the tumoui aie w'ell foimed, and few" hc'cmoiihages into the masses 
of growth can be discoveied An mteiestmg featuie is the inimbei of tumoui - 
cells containing eosinophil gianules, as this point has been considciably 
stiessed lately in the diagnosis of the eaicinoma-cell The geneial appeaiance, 
theiefoie, is in all points m fai oui of a tumoui of epithelial oiigin One of 
oui sections is laluable as showing the eailj" stage of a speimatocvtoma {Fig 
155), where the alveolai aiiangemcnt of semmifeions tubules has not j"et 
been lost, and the tiemendous piolifeiation of the malignant geimmal cells 
IS seen at its site of oiigin 

It is quite ceitain that these tumoui s m the past hai"e been diagnosed 
as saifoniata, and the mam object ot tins papei is to show as cleaily as possible 
by the pioof of the miciophotogiaph that they aie epithelial m tyjie and 
aiise fiom the geimmal tells ol the semmifeious tubules It is lemaikable, 
m leviewnng the literatuie of lepoited ‘saicomas’ of the testis, that yeiy few 
seem to be bej'-ond criticism Instologicallj'' 

Bulkley® lepoits 40 out of 59 tumouis of letamed testis as saicomatous 
He had two jieisonal cases, onlj" one of wduch w"as examined histologicalty 
He publishes miciophotogiaplis of tins and, altliough aieas of the tumoui 
look saicomatous, theie aie paits of the giowth m which the cells aie 
speimatocj^te in type Giant^® also publishes mitiophotogiaphs of an mtia- 
abdominal saicoma This tumoui, as he acknowledges, also shows caicino- 
matous aieas It would appeal, theiefoie, that although saicoma does 
occur m the testis it is the laiest of all testis tumouis, and that the majoiity 
of giowdhs foimeily diagnosed as saicoma aie epithelial in type and, in view" 
of then place of oiigin, may coni’'enientl 3 '- and coiiectl 3 " be classified as 
speimatocytoinatd 

c CifoKiON-EPiTiiELiojia {Fig 159) — Nicholson^ desciibes 4 clioiion- 
epitheliomata m his collection of 63 cases He has found niesoblastic and 
h3'’poblastic elements in these tumouis as well as the jiiepondeiant tiophoblast, 
and he theiefoie consideis them to be essentiall3" teiatoniata, of which a 
specialized foim of epiblast, the tiophoblast, has assumed malignant 
chaiacteis 

The stiuctuie is an oveigiow'tli of tiophoblast, identical w"ith that found 
in the malignant h 3 "datidiform mole aiismg m the placenta 

Oui specimen {Fig 159) shows piincipally an oveigiowth of the 
Langhan’s la 3 "eis of the tiophoblast, and occuiied in the midst of a teia- 
tonia of the testis 
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Saicoma- — Two saicomata aie piesent m this senes, and oni analysis 
of the hteiatme makes us considei this to be an unduty laige numbei to find 
in such a small collection This is due to oui having included a i eiv laie type 
of giowth — a fibiosaicoma It must be pointed out heie that one obseiver 
has cast veij'^ giave doubts on the authenticity of the lymphosaicoma dcsciibed 
below He coiisideis that the tuinoui cells aie definiteh' epithelial m type, 
and would theiefoie lelegatc this tumoui to the gioup of speiniatocytoma 
a Lymphosarcoma — This is piobabty the common type of saicoma 
met with m the testis, and it shows some difficulties m diagnosis fioni the 
eommon speiniatocytoma The distinguishing points aie that the cells aie 
small lound ones with little cytoplasm and laigc deeply staining nuclei The 
cells aie placed in a veiv definite icticulum of fine fibious tissue The lessels 
of the tumoui aie iiumcious and veiy thm-v ailed Theie aic many hsenioi- 
ihages into the gioiith The miciophotogiaphs (Figs IbO, 161) make these 
points cleai 



Fig 1G2 — Fibrosarcoma Section lightly stained and difficult to pliotoginph Fibrous 
tissue stroma uith numerous malignant gmnt cells A high power mow showed these cells 
to contain the t>pical large single multilobed nucleus (•’ obi ) 


b Fibrosarcoma [Fig 162) — This type of tumoui is so laiely found in 
this oigan that we have been unable to discovei a paiallel m the hteratuie 
Tlie section of giowth shows whoils of spindle-shaped cells, maltoimed blood- 
I'^essels, numerous haimoiihages into the tumoui, and man} malignant giant 
cells ivith the typical single laige multilobed nucleus 

Oui thanks aie due to Piofessoi Shaw Dunn and Di Chailes Povell IVliile 
foi then idluable advice and for the loan of micioscopic specimens for photo- 
giaphy, and to Piofessoi Stopfoid foi peimission to piepaie the micio- 
pliotogiaphs 111 the Anatomical Dejiaitment of the Umieisity of Manchester- 
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ARTHROPLASTY.* 

By ERNEST AV HEY GROVES, Bristol 

INTRODUCTION AND DEFINITION 

The teim aithioplastj'^ in its naiiow sense means the leconstiuetion of a joint 
damaged by injuiy or disease, and implies the actual leplacement of some 
of the essential elements of the joint But in its bioadei sense it may be 
taken as meaning the operative mobilization of any stiff joint, and vill thus 
include those types of excision which aim at lestoiing mobihtj'^ 

It is quite certain that the fiee excision of a joint — for example, the hip 
— will often pioduce much moie functional mobility than a caiefully planned 
leconstiuetion It will therefoie be necessaiy to considei closely these two 
t3’’pes of mobilization opeiations in oidei to deteimine what aie the advan- 
tages of the more complicated pioeeduie and undei vhat ciicumstanccs it 
ought to be earned out 


EVIDENCE 

Experimental Evidence — The most sinking expenniental evidence of 
the foimation of a joint with its essential stiuetuies — capsule sjmovial cavity, 
and aiticulai suifaces — is obtained by the jnoduction in an animal of a pseud- 
aithiosis aftei a fiactuie of a single bone such as the femui, and uniestiiettd 
mobility of the pait appeals to be the chief factoi in the pioduction of the 
new joint Theie is no inteiposition of fascia, but the ends of the bone 
become covered vith a laj'^ei of fibiocaitilage vhilst thej’^ aie lounded oi 
hollowed so as to foim typical joint suifaces And moie lemaikable still is 
the formation of a strong capsulai ligament out of meie seal tissue, togethei 
with glaiiy sjmovial fluid similai to that present in true joints This affoids 
conclusive proof that all the elements necessaij’’ foi a joint can be formed 
de novo without any elaborate plastic opeiation under the influence of constant 
mo\ement But it should be noted furthei that this pseudaithiosis has 
alwaj'^s tivo bad features as compared with the normal joints In the fiist 
place it has an undue mobility, oi, m othei Avoids, it is a flail-joint quite 
unsuitable for AA^eight beaiing , and secondty it ahAaj’'s dcAmlojis the features 
of osteo-aithiitis in the ebuination of the aiticulai suifaces and the pio- 
duction of hj'^peitiophic fiinges oi actual loose bodies 

The more elaboiate types of expeiiment in Avhich joints are excised and 
then le-fashioned aie of only limited lalue in i elation to clinical phenomena, 
because thej'’ do not lepioduce the diseased conditions ivlnch in human suigeiy 
piecede the operation of aithioplasty Such expeiiments meiety seiA^e to 


* Read at the sixth meeting of the International Society of Surgery in London on 

Julj 18, 1923 
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demonstiate how vaiious animal membianes, nhethei autoplastic oi hcteio- 
plastic, behave as lining membianes foi the new joint 

Foieign membianes, such as those of Caigill oi Baei, appeal to piomote 
excessive tissue leaction , that is to say they aie attacked by tissue cells, 
and in the piocess of then absoiption and lemoval a degiee of inflammation 
IS set up which is liable to lead to adliesions m the joint 

As legal ds the lelative value of vaiious autogenous membianes — eg, 
fascia, flee oi pedicled, fat, oi muscle — expeiinient shows that Iheie is not 
any cleai advantage of any one of these ovei the otheis In successful eases 
the nev joint is found to be lined with smooth fibious tissue , but it is much 
open to question whethei this tissue is leally derived fiom the tiansplanted 
niembiane oi whethei it is not the pioduet of the iindei lying bone, the covei- 
ing of ivliich has sensed meielj'- as a tempoiaiy limiting membiane 

Clinical Evidence — The clinical evidence about aithioplasty has accumu- 
lated very slowlj’^ m this countiy Tins is not due meiely to natuial consei- 
vatism on our part but also to conflict of e^ idence about the results of the 
opeiation as done elsevheie This conflict of evidence is not to be discoveied 


so much in the published liteiatuie as m the personal exchange of views 
vhich takes place in surgical clubs 

Thus ten years ago, aftei Muiphy had desciibed his methods of opeiative 
mobilization of the hip- and knee-jomts, Biitish suigeons wcie piepaied to 
give good tiial to a method which piomised so much Eveijmne felt that 
the opeiation upon the hip was a less iisky proceeding than that upon the 
knee, and theiefoie the Muiphy opeiation ivas tiled chiefly upon the foimei 
joint, but the results weie disappointing lathei than encouiagmg The 
operation was one of consideiable seventy and was accompanied by seiious 
mortality The majority of those ivlio lecoveied had only a very limited 
egree of moA^ement, and the functional result usually tended to get worse 
viti the lapse of time Therefore the opeiation has been abandoned by 
most surgeons, and there hai^e been but fcAA’^ w'ho have felt justified in pro- 
cee mg to the operation upon the knee Further, Ave IraAm been greatly 
rtself^^^^ progress that the operation has made in America 

result has there been a icmaikable absence of papers giAung late 

leads ^ ^oi^secutiAm cases, but personal conAmrsation AAuth American suigeons 

oneiat^'^^ fhink that they too harm been disappointed and that Sluiphy’s 

^he hip and knee has ferv successes to shoAv, but manA'’ stiff 
'lips or flail-knees 


Q 

srutreonri especially during recent years, many British 

matter 1 reconsider their seeptical or hostile attitude in this 

special ^ publications of Professor Putti In a tentative Avay 

has been submitted to operation, and some measure of success 

mctbnric ° Allied, but opinion on the Avhole is undecided both as regards 
mctiiods, indications, and results 


INDICATIONS 

thefmic?nr'‘i!f'","^ arthroplasty is indicated for any ankylosed joint when 
ment mav K ° hnib concerned is seriously impaired and when that impaii- 
be iiiiproAed by such mobility as can be attained by the operation 
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Thus at the veiy outset Ave aie faced AAuth the difficulty of deciding before- 
hand what functional lesult the opeialion is likely to pioducc Aithioplasty 
can nevei cieate a noimal joint, and the aA'^eiage result is a gain in mobility 
at the expense of stiength and piecision In anj’- giyen case the question is 
Will the abnoinial joint pioduced by the aithioplasty be moie seniceable 
than the stiff limb Avhich it is proposed to tieat ’ In answeimg this question 
it wll be coni^enient to coiisidei the factois concerned nndei thiec bendings, 
nameb' (1) The natuic of the causative disease , (2) The natiae of the dis- 

ability , and (S) The cii cumstances of the patient 

1 The Nature of the Causative Disease — The folloumg aie the chief 
conditions which haA^e to be consideied — 

a Trauma d Tubeicle 

b Pyemia e Osteo-aithiitis 

e Gonoiihoca f Rheumatoid aithiiti<- 

These causatiA^e conditions aie ai ranged m the oidei of then suitability 
foi ticatment by aithioplasty, but such an aiiangement lequiies scA'Cial 
qualifying explanations The ideal condition aaIucIi pi onuses the best results 
IS complete bony ankylosis Awth noimal bones and muscles, fiee fiom infec- 
tion and jiam Such a condition is moie hkelA' to be pioduced by trauma 
than by anything else, but it inaA' also ause fiom pyamna gononheea, or 
tubeicle A\'hen the disease has long been cuied 

The suitability foi opeiation in any such case must be detei mined by 
the completion of lecoyei}'^ fiom the infection and the mtegiity ol the bones 
and soft paits 

In such a disease as tubeiculosis (Figs 163, 16 f) it is not possible to 
include oi exclude all cases of ankylosis of a giA’^en joint in this consideiation 
The majority aie unsuitable because of the latencA'^ of the infection and the 
deep inAmh^ement of the bone-ends, but m exceptional cases, Aiheie the 
disease has been almost confined to the SAmoA’ial membrane, and the bones 
aie dense and him, a good lesult maj'^ be exjiected 

A factoi of gieat impoitance is the condition of the chief muscles aaIucIi 
control the joint If the flexois and extensois are aa'cII nouiished, fiee fiom 
toxic atrojih)’’ oi tiaumatic scaiimg, then theie is good hope of a strong joint 
resulting fiom a mobilizing operation In the knee, foi example, the condi- 
tion of the quadiiceps as legaids nutiition and fieedom from adhesions is 
the most important indication as to the piobable degree of success possible 
foi an arthrojilasty 

Figs 165 and 166 aie from a lemaikable case illustrating scA^eial points 
Fust it AA'ill be noted Iioaa’^ good is this man’s musciilai deyelopment He is 
noAA able to Avoik in an engineer’s shop He had a bony ankylosis of the 
elboAV resulting from a gunshot Avound At the operation a sequestrum Aias 
found hung in a pus caAuty, and nothing therefore AA'as done except an excision 
and the joint AAas put up m a piaster cast in full flexion Avith a AAundoAA diain- 
age In spite of a most stormj'’ coiiA^alescence, he ultimately made a complete 
recoA^ei}'', and seiA’^es as a good example of Avhat nicA'^ sometimes result fiom 
a sim 2 :)Je excision nathout any piovision of a neu^ lining to the joint 
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Osteo-aitlmtis and iheumatoid arthiitis are different from all other 
conditions" under consideration, because thej’^ seldom cause bony ankylosis, 
but are the cause of ver)^ crippling pain The probability of success in such 



, , — Result of artliroplast\ bv the metbocl desc-ibed m the text An officer ubo 

nacl developed a quiet tuberculous aiilvvlosis without anv suppuration Flexion six months 
after operation 



Fig IGr —Same case as Ftq IGS Extension after operation. 


condition of foimei gioup, but on the othei hand the 

degice of im, soch that he %m 11 be content nith a smaller 

improvement Thus it mav be said that ankjlosis lesultuig from 



238 THE BKITISH JOUENAL OF SUEGBEY 


trauma, pj^seraia or gonoirlioea m wJiich infection is at an end, aie the best 
cases foi aithioplastj’’, whilst selected cases of tubeicle, osteo-arthritis, and 
rheumatoid aithiitis will also affoid a consideiable mcasuie of success 



Fic 105 — Case of traumatic ankylosis in Minch an e\cellent result iras obtained by simple 
excision in spite of \iolent suppuration 



Fig ICG — Same case as Ptf/ 1G5, sho^\ing \oluntary extension 


2 The Nature of the Functional Impairment — Eieiy case of ankvlosed 
joint necessaiily implies loss ot function, but this loss may be trivial oi severe 
accoiding to cncumstances If ankylosis has taken place in good position and 
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be made between opeiatu e fixation and opciaf n c mobilualion If the }o 
lesion IS multiple, then mobilization of some soit oi device may be inipeia 
Foi example, associated ankylosis of tlic liip and knee on the sa.nc leg demands 
mobilization of the hip, whilst ankvlosis of both knees mil icqnne that 
aithroplasty should be done foi at least one of the stiff joints 

A shaip distinction must be diawn between the nppei and lowci limbs 
as legaids the indications foi aitliioplasty In the loimci mobility is often 
nioie impoitant than stiength, but in the lattci sticngtli and stability aie 
essential and cannot be saciificed This is iiaiticnlailv tine of the knee- 
joint, and the opinion m this coiintiy still is that bony ankidosis of the 
knee in good position should not be inteifeied i\ith unless it is picsent on 
both sides 

3 — ^The Circumstances of the Patient — A siucessful lesult m aithio- 
plasty can only be achieved with the intelligent co-opeiation of the patient 
It IS theiefore alnays necessaiy to take into account those cuciimstances 
which will influence this factor of success The disease oi causative condition 
must be of such long duiation that a peimanent condition of fixation has 
been leaclied so that it is cleai to the patient that the opeiation is the only 
alternative to peimanent fixation of the joint Youth is entirely favouiable 
to aitliioplasti, only provided that giontli of the bones has come to an end 
Keen desne foi recoveiy on tlie pait of the patient will be of gieat assistance 
in cai lying out aftei-tieatment and in obtaining a good lesult lie must 
undeistaiid the object aimed at and be piepaied to do Ins shaie in bunging 
this about It IS useless to opciate upon piofessional invalids oi upon woik- 
nien nho do not want to letuin to woik 


ANALYSIS OF THE PROBLEM 

Bcfoie desciibing methods of aithioplasty in individual joints, it may 
e vel to attempt to analyse the vaiious factois m the pioblem so that we 
niaj assign a piopoitionate impoitance to each Foi the sake of siniphcitv 
lie may eonsidei that there aie six essentials to be aimed at in the making of 
a ncii joint These aie as follows (1) To mahe a sufficient gap between the 

the aiticula) ends, (3) To covet the aiUcula' ends, 

. 7 ^unovml fluid, (5) To piovide ligaments and pievent undue 

xiobihty, (Q) To lestoie function 

Gap —This must be the first essential of all methods, 
ho lo. 'i r boni^ oi of filiious ankylosis Enough bone musi 

no.owTm” movement in each duection desiied, and all 

titoii o ' issue and csjieciallv that of inflammatory oxigin, must be 

Hiroii<Th"ii^ usually easiei to cut light 

IS noooe ’^ y*’il^'dosed joint and then lemove what bone and fibrous tissue 
(II bloc articulai end, lathei than to attempt to excise the joint 
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The mam question here is Hou much bone should be lemovcd to obtain 
a mobile loint It is obvious that the widei the gap made the moie likely 
will mobility be seemed but at the same tune the gieatei will be the dangei 
of a flail-jomt In the old days when simple excision was the onlv form of 
arthroplast}'’, the vide lemoval of the bone nas the sole dcMce for seeming 
mobility and pieventing le-ankylosis A consideiation of such cases shows 
that, although fiee removal of bone and fibious tissue is alnavs essential, yet 
it IS untrustworthj'^ as the sole guaiantee foi mobility because of the dangei 
of flail-joint which it involves Probably the best lule to adopt is to take 
away enough bone at the tune of the opeiation to allon ol the full moi ement 
desired, but no moie, and to tiust to other nieasmes to pieient le-fixation 

2 To Shape the Articular Ends — This is the easiest and most obvious 
pait of the opeiation The bone-ends aie cut and smoothed bv sai/, chisel 
Ol hie so as to make eithei a ball-and-socket oi a lunge joint In the latter 
case, wheie it is impoitant to avoid a flail-joint, the gieatest possible uidtli 
must be preseived to the aiticiilai sui faces In all eases, vhethei hinge or 
socket joint, it is bettei to shape one suiface tom ex and the othei concave, 
so as to affoid moie accmate fitting 

3 To Provide a Covering for the Articular Ends — This is the detail of 
the opeiation which has been subject to tho gieatest vaiiation In simple 
excision the bones are left to be coveied with granulation tissue and the 
only factoi which pi events the tissue of each suiface joining that opposed 
to it IS the width of the gap between the bonds Instead of lea\ mg the bones 
quite law, the cut sui faces may be nibbed with haid wax, so as to stop bleed- 
ing and to check the exuberance of gianulation tissue and ultimately of fibious 
tissue 

The chief meiit of this pioceduie is its simplicitv, but it is not so effica- 
cious as the use of tissue-flaps It is, howevei, a veiv useful adjunct to othei 
methods It is often com'enicnt to eovei the laro^est oi the convex aitieular 

O 

surface with tissue and then to lub Max into the suiface of the othei aiticulai 
end It IS ivell to tieat in this maniiei any law bone suiface winch is not 
efficiently coveied by the flap Tissue flaps mav be of foieign membiane 
fiee fascia fiom the patient’s own tissue, oi pedieled flaps of fascia, muscle, 
Ol fat Each has given good lesults but the gieat consensus of opinion is in 
favoui ot using fiee fascia taken fiom the patient at the time Foieign 
membrane excites a ceitam amount of infl mimatoiy icaction -which mav 
cause adhesion 

Pedieled flaps lequiie a much moie elaboiate opeiation, and then blood- 
supply jnovides foi moie tissue exudation than occuis fiom fiee fascia Moie- 
ovei, it IS often a matter of some difficultv 1o get the flap long and mobile 
enough to give an ample covering 

The fascia lata will ahvavs piovide all the coveimg lequired for linuig 
the laigest joint It piobably retains its vitality when tiansplanled, but 
theie IS no excessive tissue leaction It is inipoitant to covei geneioush'^ all 
the joint suifaces which have been lawed and to fix the fascia firmly Foi 
the lattei puipose it is convenient to attach the edges of the fascia to the 
bone itself eithei bv'^ small ivoiy nails or by sutuies passed light thiough the 
bones It IS impoitant to undeistand the exact idle which is plaj^ed bv' the 
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fascia intioduced into the ]omt The most it can do is to piovide a smooth 
coveiing fox the bone which will limit the foimation of exudation, giannlation, 
and fibious tissue It will not necessaiily pievent adhesions unless a good 
gap has been made between the aiticular suifaces in the fiist place, and unless 
efficient means aie taken to pieseive this gap until the new sjnovial caMty 
has been established Tlieiefoie, although good fascial coveimg of the bone- 
ends IS a gi eat aid towaids mobility, it Avill not by itself ensuie it 

4 To ^Provide Synovial Fluid and Prevent Adhesions— Theie aie tuo 
essential conditions necessaiy foi the foimation of a new synovial oi buisal 
sac First, theie must be space pieseived betAveen the aiticulai suifaees m 
nliicn seium collects and secondly, theie must be a gliding moA^ement to 
stimulate the AAalls of the cavity to scciete a supply of fluid, and to pievent 
fibious oigamzation To attain these tAVO essentials it is necessaiy to achieve 
lapid and smooth healing of the Avound and to put up the limb Avith sufficient 
traction to keep the bone-ends apait Movement must be begun eaily and be 
earned out by the patient’s oAvn muscles aided by countei balancing oi pen- 
dulum AA eights Attempts to piovide an aitificial synovia by intioducing olnm 
oil 01 liquid paiaffin have not been successful, probably because the Aimiind 
does not piovide a liquid-tight capsule, and the fluid escapes into the tissues 
It IS veiy impoitant to seeuie absolute Inemostasis, because if the joint cavity 
becomes filled AAuth blood-clot, oigamzation is veiy likely to take place 

^ To Provide New Ligaments and Prevent Undue Mobility. — In dealing 


with a bcill-aud-socket joml, such as the hip, AAdnch is not subject to much 
lateial stiain, the soft paits suiiounding the joint, togethei AAuth the lemains 
of the ougmal capsule, aie geneially sufficient to pioAude ligamentous contiol 
of the ncAA joint But in a joint such as the knee it may be a matter of grave 
doubt AA'liethei tins is enough As judged by published accounts, no part 
of the leconstiuction of the joint has leceived such little attention as this, 
jet suiely the ligaments aie AA'oithy of pieservation oi constiuction In a 
ceitam sense the tAA'o ideals of mobility and stability m a iicaa joint aie opposed 
to one anothei , that is to say, ceitam factois Avhich make for mobility aie 
Piejudicidl to stability and Auce Aeisa If extensive lemoAml of bone is the 
chief factoi upon aaIucIi i chance foi a mobile joint is placed then theie aaiU 
oe gia\e dangei of a fiail-jomt lesulting, and conveisely, if in re-making a 
joint the feai of instability causes a half-hearted resection, then piobably 
O'llv fibious ankvlosis aviII lesult The same opposing ideas concern the 
leatnient of the capsule oi its lemains as found when the joint is exposed 

To get fiee painless movement it is suggested that all the capsular stiuc- 
tuie should be cut aAvay , but to get a him joint, as much as possible of the 
capsule should be pieseiAmd 

Tins leally constitutes the ciux of the AAdiole problem of aithroplasty— 
namely the judicious combination of mobility AAuth stability It is certainly 
unjustifiable delibeiately to pioduce a flail-jomt or to employ such a Avide 
excision as a\i 11 piobablv ane use to it On the other hand, it is as veil to 
err on the side of oa ei -mobility, because the lange of movement usually 
econies less uith the lapse of time, and in the case of the knee-joint it is 
quite possible to leconstruct the mam ligaments of the joint by a later 
operation if tlie stability has been seiiously compromised This AAOuld seem 
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to be a 'VAJsei coinse than that of attempting to eonstiuct new ligaments at 
the time of the main opeiation Not only would this unduly piolong the 
opeiation, but it would tend to pievent the eail}^ aehievement of the full 
movement desned 

6 To Restore Function — The aftei-tieatment is a mattei of gieat 
impoitance It has alieady been stated that the limb should be slung up 
with such tiaction as will serve to keep the ]omt surfaces apait vhilst the 
new synovial cavity becomes constituted This keeps the paits at lest iMthout 
imposing absolute fixation 

When a sufficient time has elapsed foi the wound to heal — about eight to 
ten days — then movements should be begun The limb is slung m such a 
manner that no weight is borne by the patient, and then he can mo\ e the joint 
by his own muscles aided b)'- a veiy little external foice 

THE BEST POSSIBLE RESULT IN ARTHROPLASTY 

Befoie desciibmg methods and lesults in individual joints, it may be 
veil to ask What is the best lesult that aithiojfiasty can achieve The 
best lesults ceitamly show joints vhich aie almost functionally peifect 
neveitheless they aie not noimal joints The evidence foi this is of thiec 
kinds In the fiist place, in many cases such joints have had to be le-opened 

foi one leason oi anothei, and 
on inspecting tlie nev aiticu- 
lation no one could possibly 
mistake it foi a noimal stiuc- 
tuie {Fig 167) It alvays 
piesents the apjieaiance of 
some degiee ot osteo-aithiitis, 
that IS, the surface lacks a 
smooth coveiing of cartilage , 
the edges aie heaped up as 
mflammatoi}'^ nev bone, and 
the bone-ends aie ebuinated 
An objection to this may be 

Fig 107 — Bonrs of elbo« joint three j ears after made that these aie not the 
artliropla«;ty, shoeing marked osteo aithritis The , „ , If ] f 

bone ends ^\ere cut shaped and reco\eicd success ICSUltS OI aitillOplaSty, DUt 

fully _with fascia Only the failuies But even 

the best new joints give evi- 
dence of abnoimahty Thej'’ giate on movement although this giating may 
be painless, and the X lay shovs some degiee ol lipping at the edges of the 
aiticulai surfaces Finally, it is unieasonable to contend that anj'’ joint can 
be normal when the essential element of the aiticulai caitilage is lacking 

SPECIAL JOINTS TO BE CONSIDERED 

It IS proposed m the jiiesent paper to confine attention to the considera- 
tion of three large joints (1) The elbow, (2) The hip , and (3) The knee 

The tempoiomaxillaiy joint is laiety affected, and its treatment does not 
present an)'- special featuies The shoulder -joint is very often affected, but 
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m tins situation aitlnodesis affoids such an excellent functional lesult that 
this fixation opeiation should be the method of choice in all cases ivheie the 
scapula IS mobile In legaid to the ankle the choice usuall}^ lies between an 
astiagalectomv and amputation The small joints of the fingeis and toes aie 
seldom opeiated upon nith the exception of the metataisophalangeal joint of 
the great toe Tins is treated by the excision of the head of the metataisal 
and the mteiposition of a flap from the biiisa oi soft parts coveiing the joint , 
and such an opeiation is veij'' satisfactoiv In legaid to the fingei- and 
thumb-joints, it must be confessed that we hai e been anything but successful 
It IS extiaoidinaiily difficult to produce a iisetul mobile joint in these digits 
this IS due to tiro causes In the fiist place the case is regarded as tiivial, 
and due attention is not given to aftei-tieatment , and m the second place, 
the relation of the extensor tendons to the joint is so intimate that it always 
becomes adherent to the structure of the leconstituted joint, so that adhesions 
and fixation are the ultimate lesult of any aithioplasty 

1 The Elbow — The elbow is the joint nlnch presents the greatest scope 
for mobilizing opeiations It is not a neight-beaiing joint, and its mobility 
IS essential for the caiiying out of all occupations of oidinaiy life and of 
skilled oecupations 

^lobihzing opeiations liar e been done foi the elbow ever since the advent 
of aseptic suigery and long before the imention of the term aithioplasty 
Until compaiatmely recently, excision of the joint with a wide lemoyal of 
bone Mas the geiieially-accented operation of choice, and it -was acknowledged 
to be one which gaie a good piospect ot success 

The elbow is a joint which leiy frequently presents a condition of 
ankylosis wdiich is favourable foi a successful aithioplasty Not only is it 
tiequently the subject of a traumatic ankylosis, but also, wdien affected by 
tubercle, the disease is of a mild type and" one wdiich readily yields to pio- 
onged fixation so that the bone-ends remain comparatively healthy There 
IS lerefore, no difference of opinion as to the advisability of a mobilizing 
operation being done foi the joint in the gieat majority of cases of ankylosis 
m adults The only tw'o exceptions aie cases wdiere active mflammatoiy 
isease is still present and cases of labouiing men whose arms are fixed in 
posi mns in which they cany on then work 

p 10 mam question for discussion about the elbow^-jomt is wdiether the 
tissu^ should take the foini of a simple excision or whether flaps of soft 
a doi^ ^ he intei posed between the bone-ends It is not possible to give 
^*^^"01 to this question, because both methods have given successes 
that tl there would seem to be leiy good leasons for thinking 
succe method is supeiioi to meie excision Excision depends for 

this fT^ *^*'^*rely on the gap between the bones, and there is nothing except 
to nvo' ° preient fiesh adhesions foimmg If the gap is made large enough 
a flail impossible then theie must be a real dangei of producing 

IS tiue that the necessity foi a big gap and the dangei of 
is ail ^ lessened by rubbing wax into the cut bone-ends , but this 

expedient and reliance upon it will often lead to great 
"•mation of moi ement 

The usual expedient emplm ed in aithioplasty of the elbow is to shape 
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a pedided flap fiom the tissues tn siiu and to turn this into the 30int and 
it by sutuies This, too is not altogethei satisfactoiy, because it is not 
always possible to secuie a flap adequate to the puipose in the mutilated 
limbs undei consideration Failme after the pedicled-flap oiieiation is often 
in the nature of a painful ankjdosis, and the reason for this is easy to under- 
stand A flap of soft parts 
has been turned into the 
joint and has then under- 
gone adhesion whilst still 
retaining vascular and ner- 
vous connections iiith the 
surrounding structures 
So that, whereas after 
simple eversion the patient 
may be disappointed with 
the result, inasmuch as he 
has less moi ement than 
he expected, after the 

Fig 168 — -Arthroplasty of eIboi\ shou inu slinpin" of hono pedlclcd-flap operation he 
ends and dulling of suture holes often COllies back asking 

to have the elbow fixed 
because of the pain he is suffeiing But if free flaps of fascia lata are 
taken, there will be the greatest probability of a mobile and painless joint 
Moreover, the amount of fascia obtainable is amply sufficient to provide 
adequate covering for all three bones concerned m the elbow 

The steps of the arthroplasty for the elbow-joint are, then, as follows — 
An external curved 
incision, turning back the 
skin The triceps and 
periosteum are separated 
from the olecranon by a 
longitudinal incision, fol- 
lowed by the use of a 
lugiue 

Separation of the 
soft parts from the inner 
condyle of the humerus, 
with preservation of the 
ulnar nerve Division of 
the bone usiiallv cutting 
through the lower end of l os -Bone ends co^eredIUth fascia 

the humerus Shaping of 

the bone-ends The liumeiiis is shaped like a A with as wide a surface as 
possible The olecranon is preserved and its normal surface meielv cut out 
so as to exaggerate the sigmoid notch The radial head is lemoved A 
careful lemoval of all the scar tissue round the joint, and especially that 
containing fragments of bony tissue The cavity is packed with gauze 
whilst a piece of fascia lata about six inches long and trio and a half mcies 
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A t ifn finm the till"!! Suitable pieces of the f-isiia .uc lualipnl 
'"td the ttaee hon=-e„ds so as eoui,,letcly to eoiei tlieu laii sui i.«s 
In order to aKoid secure attachment to the bones, the hd to . e ' 

transverse direct, oils and the fascia is sen, r to ’ 

tendon sutuies passing through these dliU-holes (J'lgr lOS. ICO) * 

tendon is sutmed over the olecialioi, and the skin inelsioir closed lire an, 
is slung to an overhead beam rntli the clborr at a nglil angle, lire Mciglil 

of the arm hanging on the hand 

2 The Hip — ^The hip-joint piesents a much mmc duiicult piobicm than 
the elboiv, both as legaids indications foi aithroplastv and as to t\ic method 


of opeiation 

First, as legards indications Tno distinct conditions ha\c been con- 
sidered tiue bony ankylosis, and the limited painful fixation of ostco-aithiilis 
In regaid to the foimer, it is evident that double bip-aiikylosis oi ankylosis 
of one liip in a faulty position constitute absolute indications foi opeiatnc 
inteifereiice In legaid to stiff, painful liips, the advisability of opciatioii 
must be decided by the degree of disability and the vigoui of the patient 
The matter is complicated by the fact that it is veiy difficult to piocluce bonv 
fixation in these painful hips, so that this alternative is not one of piactical 
utility The scleiosed articular sm faces of osteo-aithiitis a\i 11 not foim a 
film union, howevei much their suifaces aie removed Theie aie three 


conditions in the hip Avhich may call for a mobilizing opeiation, and each 
should be tieated on special lines These aie (a) Simple bony anbylosis due 
to old infection , {b) Blassive ankylosis due to tiauma plus infection , (c) Painful 
osko-aiihiitis and similar conditions 


a SiAiPLU Ankylosis — ^In this condition an osteotomy of the neck n ill 
be the fiist step in the opeiation This must then he folloived by some pio- 
ceduie foi preventing new bony union A certain amount of bone must be 


lemoied bj gouging away the head so as to form a shallow cup lounding the 
distal part of the femoral neck, and then turning in a flap of tissue to cover 
the lattei 


Sii Robeit Tones uses a slip cut fiom the gieat tioehantei vhich he fixes 
to the cut suiface of the head Anothei easy device is to use the c.ipsule 
vluch lav m front of the ]omt as a flap Avhich can be turned back ovei the 
neck and sevn to the tissues behind Both these methods give a useful and 
permanent degree of mobility 

h 31 vssiA E Ax'kylosis — IVhen the hip has become solidified bv a big 
mass of bone vlnch has resulted fiom mjuij succeeded by sepsis, it is usually 
iMsei to leaie the actual site of ankvlosis and foim a nen joint below the line 
of the tiochanter If the site of the hip-jomt itself is le-opened, theie will 
not onl\ be a dangei of le-anakening latent sepsis, but the aiea of bone 
opened up is so laige and lasculai that tioublesome bleeding takes place 
md the opeiation is fraught uith gieat dangei to the patient Recently 
I ha\e leained this lesson bv losing a patient v itli this condition of massive 
mkilosis ifti .1 an arthroplasty He died within twelve hoiiis of the opeia- 
tion winch itself did not produce am' maiked degiee of shock He graduallv 
iccuuc comatose, with tailing pulse— a condition strongly suggestne of fat 
embolism 


AOL \I — -12 


17 
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It IS -wisei, theiefoie, in such cases to divide the fennu belov the tio 
chantei, forming the bones in a saddle-shape and turning in a flap of fascia 
lata, which is veiy convenient foi this puipose 

c OsiEO- 4 .RTiiRiTis — Foi tliis Condition the best opeiation seems to bt 
a simple excision, lemovmg the diseased bone and louriding the stump of 
the neck 

The opeiation is best done bj”^ a posteiioi incision, splitting the fibies of 
the gluteus maximus, dislocating the head backwaids if possible, oi cutting 
off the head fiist and lemoMiig it piecemeal f.om the acetabulum It is easv 
to turn m a flap of soft paits to covei the neek aftei it has been given a globulai 
foim The posteiior appioach is not onh’- easiei, but it also leaves the stiong 
anteiioi part of the capsule intact 

The elaborate method of aithioplasty desciibed b}^ Muiphj’’ has given 
disappointing results It is a seveic opeiation, beeausc of the laige bleeding 
suifaces The amount of mobility gamed bv it m the hist plaee is not gieatei 
than that obtained bj’’ othei methods, and the final lesult is pool 

Whatevei method of opeiation is employed foi mobilizing the hip, it is 
necessai}'^ to sling the hmb up to an oveihead beam, witli flexion and abduc- 
tion of the hip, and to maintain a a\ eight ti action of about 20 lb foi the hrst 
feiv -iveeks until the patient is able to get up 

3 The Knee — In this counti}'' mobilizing opeiations upon ankylosed 
knees have ahvays been legaided with scepticism The theoietical and 
practical difficulties aie so gieat and the lesults aie so unceitam that it is not 
consideied justifiable to advise it as an alternative to a fiiinly ankylosed knee 
m good position 

The fiist essential foi the knee-joint is film stability, theie must be no 
feat of back bending and no mai ked iafeiaf mobdif)’’ This stabihfjr m a 
roimal knee depends upon the ligaments, posteiioi, latcial, and ciucial, and 
of these the lateial and crucial are seiiously weakened oi actually desti 03^01! 
by disease or the opeiation of aithioplasty Again, a stiff and painless knee 
IS much moie useful than a movable knee wdiich is m constant pain When 
it IS considered how little anj’’ aithioplastic loint lesembles the healtlty aiti- 
culation and how' much moie it is like a moibid joint, with chaiacteis wdiich 
vaiy betw'een those of osteo-aithiitis and those of a Chai cot’s joint, thcie is 
ample justification for hesitation m advising this pioceduie Theie aie two 
conditions which justif3r arthioplasty of the knee, namely, ank5dosis of both 
knees, and ank^dosis of one m a position wffiich lendeis the hmb useless for 
W'alkmg In the lattei case the usual couise is to do an excision and jrroduce 
a stiff leg in good position, but if the patient is walling to ti3’^ foi a movable 
joint, and if he is jmung and otherwase healthv, it is woith w'hile to do an 
aithioplasty 

In legal d to details of the operation I ha\e but few points to uige In 
general I have followed the technique described bj'^ Piofessoi Putti In 
opening the joint it seems better to divide the quadriceps tendon rathei than 
turn up the tibial tubeicle The quadiiceps will usualty require to be length- 
ened, and this is piovided for by dividing it m Z shape In exposing the 
low^ei end of the femur all the structures at the sides of the joints are leflected 
b}”^ a caieful raising fioni the suiface of the bone, taking even a thin shell of 
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bone them so as to preseive the maximum strength fox the lateial hga- 

mente^oj ti e 3^^ shaped so as to lesemble then natural co«toui in a 

someuhat exaggerated form— that is to say, a deep notch is made between 
the tuo condyles ol the femur, whilst an upstanding ridge is left on the tib a 
m place of the tibial spine A laige piece of fascia lata is taken, preferably 
I think fiom the thigh ot the opposite leg This must be at least 6 inches 
long and 3 inches wide The knee-3omt is held open 111 a flexed position and 
the fascia is made to covei the lowei end of the femui, the back of the 
capsule and the upper end of the tibia The two ends of the fascia thus 
coirespoiid with the front edges of the articular surfaces of the femur and 
tibia, whilst the middle of the flap is sewn back to the jiosteiior ligament 
between the two bones Here again, it is, I think, of advantage to drill 
holes m the femur and tibia and to tie the fascia to the edges of the bones 
bv kangaioo tendon 

The limb is put up slung to an oveibead beam, the knee being senn- 
flexed, with a n eight extension of about 10 lb attached to the leg below the 
knee This ensures some movement from the very outset, and at the end of 
a ^^eek oi ten davs vhen the wound has healed active moi ements are begun 
vitli the aid of countei poising weights When the patient begins to walk, 
vhich IS m about one month after the opeiation, he ought to have an 
apparatus consisting of a thigh-cage and side-irons jointed at the knee fixed 
into the hoot 

If after from three to six months there jieisists so much lateral mobility 
that the jiatient cannot dispense with the apparatus, then it would seem well 
uoitli while to do a second operation for the leinfoi cement of the lateral 
ligaments On the outer side of the 30int the iliotibial band can be formed 
into an excellent supplementary knee ligament, whilst on the inner side the 
tendons of tiie gracilis and semitendmosus can be used similarly to make an 
extra mteinal lateial hsrament 


RESULTS 

I'oi tlie piepaiation of this papei, all the surgeons of this country have 
been leqncsted to fuimsli the results of then own experience with reward 
to the three joints concerned I have had replies fiom almost all these, 'and 
I am gieatly indebted to them for then adiice and assistance The great 
majoiitv, honeiei state that they do not perform aithrojilasty operations, 
thus tlic sum total of the mateual that could be collected is compaiatively 
small, and is presented in the following tables, in which the figures from 
twents suigeoub aie combined with those accruing in my own peisonal 
cxpeiicncc'' ^ 


*T)ie rcwiUs g:i\cn in the following t ihles line heen made up from fnmres; hinaur 
•wntUmfoT surgeons supplemented In those of the author, and to\hS 

T urn a J a" most gntcful tli inXs T K \dams IV S Dickie HAT 

\ ^ ^ riser G H Girdlestone, T P T P McMurraa G P Milk ’ T \t i 

II Mokes 15^ Ollcrcnsliiw U 1 PUtrson H C Romanis, C Row ntreeM R Short’ 
n Stokes, 15 V Stones, A II Ivibln, G G Turner, G D ^^augh snort, 



248 THE BRITISH JOURNAL OF SURGERY 


Number or Consecutive Cases in hie last 5 Years 



LLBOIV 

, 1 
Lll 1 

KM r j 

total 


94. 

09 

]0 

182 


Cause or Anrtlosis in the Cases amien this could be Ascertained 



TIMLI/V I 

1 1 1 u 

TOBEKCLr j GONOIIRIIO-V 

O^T^'O 

vnTnniTiq 

Elbow 

30 

1 

9 

10 1 

^ 2 

Hip 

0 

14 

11 1 - 

20 

Knee 

j 

n 

1 

i 1 ~ 

1 

4 

lotals 

42 

31. 

1 

11 1 

1 1 

32 


Method oi Operation 



j EAHoION 

j n « 
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All MDlllM 

Toll! 

1 

''nccc«&(’S 

Toti! 
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1 Suc( ( <!«cs 

lotnl 
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FlboAV 

49 

1 

12 

0 

19 

1 i 

1 

1 

1 

Hip 

24 

9 

19 

o 

li 

0 

— 

— 

Knee 

1 

1 

8 

1 

o 

3 

1 

1 

2 

Sueeesses j 

41 per cent 

1 ! 

41 per ceiif 

30 per cent 



Ultiaiate Results 



PrATii 

good j 

r\ It 

ri\D 

Elboiv 



40 (49%) 

27 

8 

Hip 

3 

10 (23%) 

20 

10 

Knee 

1 

4 (21 Oo) 

4 

10 


It IS deal tliat figiiies obtained eoiiespondence haA’^e only a limited 
A'alue , but on the othei hand, the fact that the tables repiesent the united 
results of the cases of tAA ent3’^-one diffeient suigeons giAXS a A^alue to such 
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figmes as lepiesentmg the geneial measuie of success obtained m this countiy 

The5’' peimit of ceitain geneial conclusions — , ,, t 

1 In regaid to the numbei of operations, the elbow has been most 

iiequently the seat of attack, whilst the knee has only laiely been subject to 

inobilwing opciations , 

2 Gonoirhccal aithutis has been a ^ely laie causative condition pieced- 


ing aithioplastv „ ,, 

3 Successful functional results have followed excision as fiequently as 

the use of a flap (41 pei cent m each case), nheieas the use of fiee fascia has 
produced a slightly lower proportion of successes (36 pei cent) 

4 Theie has been no fatality resulting flora the operation except in the 
case of the hip-joint vheie the raoitality has been lather ovei 4 jier tent 

5 With legal d to ultimate lesults, these have been best in the elbow 
(49 pel cent), and consideiablv less favouiable in the hip (23 pel cent) and 
knee (21 pel cent) Thus, among twenty-one British surgeons during the 
past fii'e ye^is, the chances of a stiff elbow being made tunctionally good 
have been about even mtli the chances of failuie, wheicas ivith the hip and 
Mith the knee the chances ot impioiement have been much less, onlj^ about 
1 m 4 oi 5 

Tmo facts seem to be pioved beyond all doubt The hist is that aitliio- 
plasty is capable of pioducing almost pei feet functional joints in the case of 
the elbow and knee Tlie second is that the attainment of fins perfect lesult 
IS the exception and not the lule 

So long as aithioplastv can only fashion joints lined by fibrous tissue it 
is unhkelv that these results will be much improied Piobablv futuie 
achieiement lies in the diieelion of finding some wai^ of icplacing the lost 
aitieiilai caitilages by new" caitilage giafts 


SUMMARY 


1 Aitlnojilastv should be defined as an opeiative procediue upon an 
ankjlosed joint which has the object of lestoimg mobility 

2 The pscudaithiosis winch sometimes lesults fiom a simple fiacture 
jiioics tint a new joint can be framed, mtlnding fitting aiticulai ends, cap<^ule, 
and s\no\ia without aiiv plastic opeiation 

i Clinical eiidcncc as to the lesult ot aithroplastj is conflicting Theie 
IS ample CMdcnce that opeiatiie mobilization of the elbow is usually followed 
In gicntb impioicd function Aifchioplasties foi the hip and knee often 
leiu to (lisaj)])oiiitiiieiit oi fadute 


f Ihe condition most far oin able foi aithioplastv is bony ankilosis due 
to tiaumi 01 jn cmia which has long been ciiicd Ceitam cases of tubeicle 
rad ostco uthutis also gne good results Tlie essential act m aithioplastv 
1 ^ ^ grp between the aiticulai ends and to maintain this gap whilst 

oihng takes place Sh qimg and era eiing the aiticulai ends aie uskl, but 
nol essential Continuous traction on the new aiticulation and eailv lolun- 
tui inracments aic the csscnti ds of aftei-ticatment 

1 In the elbow tlic indications include all cases of bone ankilosis fiee 
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fiom active infection, except those m Minch a stiong, useful arm is piesent 
in a laboming man The best opeiation foi the clboiv is to pieseiic the 
Avhole Midtli of the humeial cond 3 des and to covei this bone Mith a fiee flap 
of fascia lata 

6 In the hip, thiee diffeient types of operation must be consideied 
Foi simple ankylosis, an osteotomy of the neck of the femui uith mterjiosition 
of a flap taken fiom the tiochantei oi fiom the capsule Foi massne hyper- 
ti opine ankjdosis, a subtiochanteiic osteotomy'' Mith the intei position of a 
fascial flap, foiming a saddle-shaped joint Foi osteo-aithiitis, excision of 
the head of the femui 

7 In the knee, the impoitance of stability and painlessness makes any 

mobilizing opeiation unjustifiable if the joint is fixed m a good position It 
IS only m the case oi ankjdosis of both knees that aithioplasty is to be con- 
sideied The use of iiee fascia to covei the loivei end of the femui, the 
pieseiA'^ation of the lateial ligaments, and the use of a jointed knee-cage for 
some months aftei ojieration, aie the special points on uhich stiess must be 
laid If lateial mobility peisists, then the Kteial and ciucial ligaments must 
be lemfoiced bj'’ a second opeiation / 


Note — Tlie <ibove article introduced the subject of Arthrojila«t\ at the 
International Society of Surgeiy \ critical sunurary of the pajieis and discussion 
which folloived mil be found on page 319 
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ANOMALIES OF INTESTINAL ROTATION 
THEIR EMBRYOLOGY AND SURGICAL ASPECTS 
WITH REPORT OF FIVE CASES. 

By NORAIAN M DOTT, Edivburgii 

INTRODUCTION 

During its de^^elopment the abdominal poition of the alimentary canal may 
snffei a laige vaiiety ot peiveisions We aie heie concerned ivith that vaiiet}'^ 
by winch the disposition of its paits is inteifeied witli In the three main 
subdiMSions of the ahmentaiy canal, the incidence of essential errors oi 
disposition IS confined almost entirely to the midgut Eiior in location or 
attachment of that pait of the foiegut situated within the abdomen (stomach 
and duodenum donn to biliaiy papilla) is excessively laie Enor m location 
01 attachment of the hmdgut (left end of transverse colon to lectum) is also 
uncommon The splenic flexuie is veiy constant in its location, and in a 
icMev of the lelatue hteiatuie I ha\e noted but two instances of gloss 
displacement of this pait (Faiabccuf,^ MascaieE) Vaiiations in the course 
of the citscendiiig and sigmoid colons constitute but mmoi modifications of 
then noiinal cuises oi degiee of adhesion Black® has leviened this subject, 
and finds only 9 lecoids of cases m svlnch the descending colon eired so 
lai III its comse as to leach the niid-lme The sigmoid colon is liable to 
gicat sanation m length, and hence m position, but its primaij^ attachment 
IS lernaikabh constant In tlie seij’’ laie condition of extioveision of the 
cloaca it mas be noted that tlie hmdgut is so maldes^eloped as to be almost 
umccogmzable — it is completelj'^ misplaced (Johnston^) 

In contiast to the zaiity of tiue malposition of the foregut and hmdgut, 

1 bncf icsjcii of the liteiatuie has fuimslied me ssith 43 lecords of gioss 
desclopmental cuois m the disposition of the midgut (the intestine from the 
duodenal pajnlla to the left thud of the tiansseise colon) The leason for 
this greatci frcqiiencs^ of eiroi in the midgut is to be found m the moie 
(omplicated esolution of its natuial -disposition m the abdomen Almor 
degrees of desclopmental misplacement ot j’ortions of the midgut aie 
cxticmels eommon 

The suigital nnpoitance of abnoimal situation of the poitions of intestine 
dcined fiom tlie midgut loop lequues little comment It is of importance 
to the coricct diagnosis of abdominal pathologs Has not left-sided 
qijiciuheitis liccn kept undci obscisation ssith disastrous consequences 
svhen 1 iioi malls pheed oigan ssould liase been lemosed bs timelv operation ? 
R Is ol importance at the cxploiators lapaiotomj Failure to recognize the 
nituic and (hinitciistie fcatnies of these misplacements mas lead to giase 
eirors m pioctdme oi to injuiious piolongation of the operation or to its 
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abandonment It is of impoitance in lesjiect of the i^^ithology it may 
duectty cause The conditions diiectly due to gioss congenital malposition 
of the intestines aie lack of sufficient adhesion, uith consequent tendencj 
to secondai}" displacements, toision, and vohulus, and less commonly 
excessue adhesions, leading to kinking oi compiession of the bouel 

The difficulties of abdominal diagnosis and ot exploiatoi}’^ lapaiotomv 
demand special consideiation m infants and the piobabilit}'^ of direct 
pathological consequences of the maldei elopment is gicatest in them The 
condition theiefoie acquiies an especial significance in legaicl to the suigers'^ 
of infancj’' 

The thiee cases uhich have come undci my own obseivation aie 
distinguished b\ gioss eiiois of the lotation piocess bv uhich the midgut 
acquires its typical disposition, and b}"- a secondaiy pathology leading to 
acute intestinal obstiuction The fiist uas a case of congenital leiersed 
lotation and deficient peiitoncal fixation, uhich m old age led to toision, 
kinking, and acute obstiuction of the laige intestine In the second case, 
non-iotation uith deficient peiitoneal fixation piedis})osed to extensile 
yolvulus uith acute duodenal obstiuction uithin five days of biith In the 
thud case mal-iotation uith deficient peiitoneal fixation led to extensile 
volvulus and acute duodenal obstiuction iiitlnn thiee days ot biith 

In leiieuing the lelatiie liteiatuie I have selected onlj those iccoids 
m uhich a fundamental ciioi of intestinal lotation uas piescnt Although 
I fully appieciate then suigical impoitance it is not possible to deal heie uith 
such conditions as oi ei-descent, undue mobility, and defectiie descent of the 
ciEcum, undue mobility of the descending colon, excessive length and undue 
mobihtj' of the sigmoid loop These conditions lepiesent compaiativel}'' 
slight dei^elopmental laiiations, and then inclusion uould entail too compie- 
hensive a field Complete and paitial tiaiisposition of the viseeia do not 
conceiii us lieie 

A glance o\ei the titles of the lecoids of the appended bibliogiaphy 
demonstiates cleaily that theie is a lack of unifoinnt}'^ of desciiption and 
classification of the conditions dependent on iundamental eiiois of lotation 
of the midgut loop It uould cippeai desnable to aiiive at some simple and 
consistent plan of nomenclatuie and classification This can best be accom- 
plished by a consider at' on of the embiyology of the conditions, and of then 
secondaiy pathology 

EMBRYOLOGY 

The first indication of the alimentaiy canal is the entodei me i esicle of the 
zygote By a const! iction the i esicle becomes di\ ided into an intia embiyonic 
poition — the future ahmentaij’^ canal and its appendages — and an extia- 
embiyonic portion — the yolk sac, the inteiienmg constiiction is the Mtello- 
intestinal duct As the embiyo elongates, the alimentaiy canal takes the 
toini of a tube, and its subdivisions become appaient 

In T’lg 170 the essentials of the abdominal portion of the alnnentai} 
tract dming the fifth week aie schematically represented The canal is seen 
to be divided into three mam subdivisions, foiegut, midgut, and hindgut 
The subdiMsion is based on foim the parts constitute thiee distinct loops 
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supeiioi meseiiteiic and infei the midgut absoiptive , 

largely applicable to functwn ° ^ common doisal mesenteiy 
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v 2 ottir“:to «» you s«c: «» atuou^nt >s lost nt an 
early period 



1 ir no — ^Oiaf^rnin reprc'ientinp conditions of primitn e nlimentnr^ tract at 5th y%eeh 
The three inniii sutxliMsions are seen to constitute tliree loops — the foregut nmdpiit, and 
lmi<l„iit 1 lie aorta is reprosenfatn e of the n\is of the hodj From it the three loops are 
sii-pended bt their common mesenterj in the sagittal plane In the mesentery the special 
arterial suppl\ for each loop is represented Tlie midgut loop is nliesde large and has been 
ettruded into the ninhilical coid The cccnl hwd is appearing 

I er clearness ni subsequent figures tho midgut has been coloured jellow, the pro 
nrlcrial iiu-entery gicen and the post arterial mesenterj purple 


The ibdomm.rl poition of the foiegut ioims the stomach and the duodenum 
down to the biltarr papilla As early as the fomth rreek the bulging of the 
gicitci (unatuic of the stomach appears The oblique direction and cm red 
loiin ol the oigni aic the lesiilt of its unequal growth Thus the shape and 
posture of the stonrnclr depend on intiinsic forces and are reiy constant The 
uppir pui of the duodenum is denoted to tlie light In the stomach, its 
incsLiilciv becomes thickened and slioitened and into tlie lattei the doisal 
pnartMtie ludmrent morrs dining the fomth week The position ol the 
\ 01 M — \o dl IS 
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P^it of the duodenum is equally as constant as that oi the stomacli , 
the gioM'th of the pancieas into its mesentei3'^ is icsponsiblc loi its cmvatuie 
and fixation It will thus be seen that the louei end of the foicgut — that is 
the duodenum at the level of the bihai}'' papilla — is, at a vci}'^ eaily peiiod a 
fixed and constant point, a little to the light of the mid-line, fiom uhich the 
raidgut loop depends 

At hist the hmdgut occupies the middle line of the abdomen Fioin 
its uppei end a ‘ letention band ’ (Fia/ei and Robbins®') a mesenchjTOal 
thickening m the mesenteiy, passes upwaids to the condensed tissue about 


AORTA 



I'lG 171 — ^Diagram repi esenting conditions of nlimentT.rj tifict about tlie 8th wee! 
Tho first stage of rotation is being accomplished The airow indicates the pressuie exerted 
by the left umbilical \ein upon the pre aiterml segment of the loop forcing it don nn aids 
and to the right Note the narrow duodeno colic isthmus at the base of the loop, with 
the superior mesenteric arter} running tlirough it 


the oiigm of the supeiioi mesenteiic aitei3'^ This letention band does not 
keep pace m giowtli ivitii the gut oi mesenteiy, so that it foims an anchoiage 
b3'^ A\hich the uppci end of the hmdgut is ielatn'el3'^ appioximated to the oiigin 
of the artei3’^ as gioAvth pioceeds The gut, being ‘hitched up’ b}’^ the band, 
IS bent b}'^ it at the junction of midgut and hmdgut, this flexure is knonii 
as the colic angle The colic angle is, at a vei3^ eazl3f peiiod a fixed point at 
the upper end of the hmdgut, fiom which the midgut loop depends 

It will be noted that the duodenum and colic angle are close to each 
other, and being fixed points the giorrth of the embi3'o causes their relative 
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appiox.mat.on, so that they form a nauow 
wthmus-to ah,ch the tao hmbs of the midgut loop are 

Tho midput eiowb veiy lapidly in length, and foivns a g j j. i 
fovwLs Already at the fourth rveek (Mall') ^ 

lost Its comiectroii rvith the yolk sac aud umbilici cord The apid growth 
of the niidgut loop and of the livei so diminishes the available abdomina 
^ace that the forSrer rs extruded mto the root of the cord “ J ‘3“”/ 
and physiological umbilical heima A.t the apex of the lieimated loop 


AORTA 



rir 172 — DinRiftin repioscntinp the 'rnme sfn"C as preceding figure, \iened from 
xcutrnl aspect The same points are broiiglif out Note especiallj the right sided position 
of the hinall intestine and the left sided disposition of the large at this early stage of the 
rotation proco-s In the condition referred to ns non rotation’ these relations arc 
mnnitnined 


foinici Site of the \ itello-nitestmal duct and the teimniation of the supeiior 
mcscntciH aitcn— foinicih tlie iiglit omjihalo-mesenteiic aiteiy The 
\csscl mils fiom tlic doisal aoita Jietiieen the closely approvraated ends of 
flic niidgut loop to Its apex , it lies in the mesentevy of the loop, and sends 
tnnuhes font aids to its antciioi segment and backnaids to its posteiioi 
stgiiieiit The loop still lies m the sagittal plane , its anteiior segment is the 
prt iitciial segment and its half of the mesenters the pie-aitcual mesentery , 
the postcnoi segment is the post-aiteinl segment 'and its half of the mesenteiy 
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the post-aitenal mesentei}’^ Duiinsj the filth week the bud foi tlie ca-co 
appendiv appeals on the post-aitciial segment ol the loop 

We haA^e now tiaced tlie development of the midgut Iooj> ip) to tlic fiftli 
neck It constitutes a loop ol bowel piojeeting foiwaids in the sagittal plane 
into the umbihtal coid The base of the loop is naiiow and contains the aiteiy 
of supply between its closely appioximated segments The basal attachment 
of the pie-aiteiial segment is slightly to the light of the mid-hne on account 
of its duodenal attachment We aic now in a position to study the lotation 
of the loop 

The fiist stage of lotation (Fiazei and Robbins®) takes place while the 
loop lies m the umbilical coid between the fifth and tenth weeks The second 
stage oceuis mainly duiing its lecluction into the abdomen at the tenth week, 
and IS completed when the caecum i caches the light loin at the ele\eiith week 
The thud stage pi ogi esses fiom that time until biith oi a shoit time aftei it 

The First Stage of Rotation {Ftgs 171 172) — The left umbilical a ein 
peisists the light one disapjieais As the light lobe of the In ei cnlaiges and 
descends, the left umbilical \eni is cauicd downwaids and to the iiglit As 
it dcAiatcs m this duection it cvcits piessiiic upon the pie-aiteiial segment 
of the midgut loo{i iieai its base The gut is caiiied downwaids (caudalR) 
and to the light The pie- and jiost-aitenal segments being placed side by 
side within the iiaiiow ciiclc ol the umbilical oiiBce, the lattei is natuialh’’ 
displaced upwaids (ciamally) and to the left by the foimei The intestine 
lapidly mcieascs in length, so that theie lesults an S-shaped flexuie the pie- 
aiteiial segment foimmg the light half, and the post-aiteiial the left halt 
{Fig 172) This IS the hist stage of lotation Faihne of lotation up to this 
stage ocfuis only m connection with evtioi'cisioii of the cloaca, and the teini 
‘non-iotation’ lefeis to a faiiuie m the second stage Dm mg then stay in 
the umbilical coid the pie-aitciial giow's much moie lapidlv in length than 
does the post-aiteiial segment, so that the foimci and its mesentciy beeomi 
dispiopoitionatc])^ elongated In this way the supeiioi mesenteiic aiteiv 
acquiies a i datively closet i elation to the post-aiteiial segment The cxcum 
and adjacent colon haic meainvliile mcieased in thickness, and constitute a 
consideiablc swelling upon the post-aiteiial segment 

The Second Stage of Rotation (Fig 173) — About the beginning of the 
tenth week the midgut loop is letuined to the abdominal cavity Fiazei 
and Robbins point out that it is not jiossible foi the bulky heimal content 
to letuiii en masse thiough the naiiow umbilical oiifice The eiecum especiallj' 
offeis lesistance to tins passage"^ The}'^ bche\e that tlie pie-aiteiial segment 
I etm ns fiist, in continuity of its length basal end foi emost Fig 178 lepieseiits 


* In support of this MOW th it the cecum is letuned to the 1 ist in the heinml sne Frazei 
and Robbins (loc cit p 94) lefei to IM ill’s specimen, m which the midgut loop w is m piocess 
of reduction, onlj the cecum rennming in the sic Fuithcv, I note tint Su J Y Simpson 
{Edm Med and Snrg Join , 3819, In, 39) icported on m ■menccplnlic fcetiis of full term, 
in wliicli the cicuin and a few cods of ileum weic letamcd in a peisistent umbihcil sic 
Huntei (vide infra) iccoids i case of grcit interest in this connection, m which i mcsentciic 
cyst of the jejunum constituted i moic formidable obstruction to leduction than did the 
CTcum He belieies tint an inverted older of leduction iccoiinted for the reaersed second 
stage of intestinal rot ition 
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1 K 17T — Diagram rcproseutii’g conditions of the nlinicnlnn tract at the 10th Meek 
It \m)1 he seen tlint the pro arterial segment of the loop — the small intestine — ^lias increased 
m length disproportionateU to the post artenal segment and that its mesentcrj has shared 
ii-> rapid pronth The c-eciim and adjacent colon hn\e groan relatneh thick The 
lemporan iimhilical licriiia is in proecs'. of reduction The small intestine is seen entering 
the abdomen on the npht side of the superior mesenteric vessels and passing to the left side 
of <Ir ahiiomen hehiml the ine-enteric sossels to fill up the nrailnble space The sessels 
are laid fornanls to the nmhilictis b\ ‘he t Ltum nliicli still lies in the sac Iho second stage 
<if rot ition IS III jirogrcss 


tutcis the thtlomcn on the unlit side of the iiten As its coils collect iiithin 
the ( l^It^ those hist i educed aie pushed into the acailable space behind the 
oiitsticUhcd arteiv b\ those following on The hindgut and its mesentciv 
"Inch occup\ the middle line aie pushed befoie them — folded to the left and 
Intkw uds (dest ending colon) The coils bulge ujmaids under the colic angle 
ttiulmg to disphce it fmthei up (splenic flcMiie) The list coil of the ileum 
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caiiies the supeiioi mesenteiic aiteiy with it as it enteis the abdomen At 
length the cascum is i educed The caecum nou lies fiee m the legion of the 
umbilicus on a 2 >lane anteiioi to the small intestine and to the mescnteiic 
aiteiy , fiom heie it can pass in an 5 '- dncction The colon, tending to straighten 
out, eaiiies the caecum upuaids and to the light The colon comes to he 



Fic 174 — Diagram illustrating conditions of alimontaiy canal about the 11th ueel 
The second stage of rotation is complete — the cajcum is now m contact uith the po&tenor 
abdominal uall at the right loin It uill nou be seen that the midgut loop lias lotated on 
the axis of the supciior mesenteric \esscls thioiigh 270° fiom its original sagittal plane IIic 
essentials of the peiinanent disposition of the \isccia luue been attuned 


across the iiedicle of the intestinal mass at the oiigin of the supeiioi mesenteiic 
aiteiy, and the ciecum attains a position below the hvei Elongation of the 
colon causes the eiccum to descend into the light loin The second stage of 
lotation is complete {Fig 17') It mil be noted that the ultimate lesult of 
the second stage of lotation is an anti-clocku ise tuin about the axis of the 
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STOcum mesenteiic aiteiy of 370” ftom the pumitive sagittal position of the 
loop (not 180” as ,s often stated) _ In this 


CIOSS 


behind the supeuoi mesenteiic vessels neai then origin, while the col 
ciosses the same point anteiioily The descending colon has been folded 
back into the left loin, while the c.eeiim has attained the light loin The 
coils of small intestine lange m oideilv sequence fiom the left uppei to t le 

light lonei legions of the abdomen i x .i 

The Third Stage of Rotation —This stage is characteu/ed b}^ the Imthei 
descent of the cKcum, and by the fixation of ceitain poitions of the intestine 
to the posteiioi abdominal wall by fusion of then meseiiteiies with the 
posterior parietal peiitoneum By elongation of the colon the CEccum is 
caused to descend, so that by the fifth month it has leached the level of the 
ihac ciest The lowei pait of the duodenum hai ing ai lived m its letio-aiteiial 
position becomes fixed theie by fusion of its mesentery with the poster loi 
paiietal peiitoneum and nith that of the mesenteiic pedicle m fioiit The 
duodeiio-jejunal flexuie is foimed and fixed The supeuoi mesenteiic aiteiy 
IS diiected towards the light iliae region by the niigiatioii of the cseciim to 
that site At about the tnelfth week the mesenteiy becomes adherent fiom 
aboie donnnaids to the posteiioi abdominal wall along the line of the arteiy 
The aiea of adhesion spreads out towards the light until the ascending colon 
and ctecuni become quite fixed Thus that portion of the jiost-aiteiial 
mesenteiy in lelatioii to the cieciim, ascending colon, and hepatic flexuie is 
entiicly obliteiated by fusion The post-aiteiial mesenteiy of the tiansveise 
colon peisists as its mesocolon To the left of the hue of adhesion along the 
supeuoi mesenteiic vessels the pie-aiteiial mesenteiy leniams fiee as the 
meseiiteiv of tlie small intestine In this way the hue of fusion comes to 
constitute the vide, obliquely placed loot of the mesenteiy of the small 
intestine The mesenteiy of the hiiidgut is completely obliteiated, fiom 
its attachiiient along the mid-hue to the left loin, by fusion nith the posterior 
pauetal peutoiieum , thus the colon fiom the splenic flexuie to the left ihac 
legiou becomes fixed A fiee nieseiiteij' is, of course, letained at the sigmoid 
flexuie The piactical impoitance of the thud stage lies less in the minoi 
degree of lotation it completes than m the fixation of the parts nr such a way 
that dispkucment and cspeciallv toision and r oh ulus, aie lendeied impossible 
1 bus the iltoc ccal angle is held steady by adhesion of the CtCcum and ascending 
colon The mass of small intestine oiigmally dependent from a vciy naiiov 
pedicle it the ongin of the supeuoi mesenteiic aiteiy acquires a vide secondaiy 
nttachnicnt along the boot of the niesenteiv’ and is stabilized bv it 


DERANGEMENTS OF INTESTINAL ROTATION 

EUology —Wc liar c seen that the fust stage of rotation causes the intestine 
o the midgiit loop to assume an S-sliaped distribution vith the small intestine 
plated to the light of the mid-lme the ileoeiccal junction about the mid-lme 
rnd the colon entireh to the left Botation up to this stage is net er rnterfcred 
nith except m the piesentc of extioxeision of the cloaca 

\\e Ime seen tint the chief factoi uhich determines the second and 
tsstmnl strut of lotition is tlic sequence in uinch the mtestinc is returned 
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horn the umbilical coid to the abdomen A depaituie fiom this sequence 
of letuin IS the only possible explanation of peneisions of the second stage 
of lotation Adhesions, uhich aie sometimes found binding the intestines 
in then abnoimal situations, have been uirlely ci edited as the essential cause 
of then malposition In vieu of uhat we now knov of intestinal lotation 
this Men IS untenable foi the intestines could only leach then abnoimal site 
while quite mobile and as a lesult of a disoideilv sequence of i eduction fiom 
the umbilical coid 

What factois ma}'^ cause a chsoidcil}'^ sequence ol ictuin'i* The noinial 
sequence depends on the bulk of the c cciini letaining it to the last m the 
heinial sac, while the moic easily leduced small intestine entcis the abdomen 
hist The factois winch would deiange this oidei aic such as would lendci 
the small intestine moie diineult of icduction oi the cxcum easiei, oi the 
umbilical oiifice so laige that thej" could be leducecl with equal facility I 
base aheady cited the icmaikable case of IIunteTs’ in which a mcsenteiic 
cyst, attached to the jejunum acted in this way, lendeiing the small intestine 
mole difhcult of leduction The cases I have to lejioit show no abnoimahty 
which could be held lesponsible noi is leeoid ol such to be found m the hteiatuie 
with the exception of Iluntei’s case An unduly wide umbilical oiificc would 
cxeit no paiticulai lestiaimng mnucnce upon the t,ccum, and disoideilv 
1 eduction might be due to tins cause Evidence as to this possibility is not 
available, but it seems to be the most piobable abnoimal factoi 

The factois conceiiied in the thud stage of lotatioii aie elongation of 
the colon, causing descent of the caicum , and adhesion and obhteiation of 
ceitam poitions of the mesenteiics giving the intestines then natuial degiec 
of fixation The deiangenients of this stage aie of the natiiie of incomplete 
development The cause of faihiie of completion is quite obscuic 

J Derangement of the First Stage of Rotation — Failuie in the liist stage 
of intestinal lotation only occuis in i elation to the laic condition of extro\ersion 
of the cloaca In this condition tlie uieteis genital ducts and intestinal 
canal all open on the extioc eited aica The ileum usually ojiens on the suiface 
and the laige intestine is icpicsented only by histological lemnants on the 
cxtlo^ cited aica A ^ely shoit intia-abdominal poition of laige bowel may 
be jucsent The condition is piobably due (Johnston^) to a luptuie of the 
cloacal niembiane at a veiy eailv peiiod 

Dc\ elopment of all the stiuctuies foimcd liom the piimitive gut caudal 
to the ■Mtello-intestmal duct is mteifeied wuth The post-aiteiial segment 
of the midgut loop is theiefoie involved, and lemains quite undeveloped 
Rotation cannot occiii and the pie-aiteiial segment, i e , the small intestine 
letains its piimitive jiosition, vential to the supeiioi mesenteiic cessels 
B Derangements of the Second Stage of Rotation — 

Gioiip 1 Noa-kotvtiox or the Midcet Loop — The essential featuics 
of tins condition ai e The small intestine lies chien}^ to the i ight of the mid-hiie , 
the duodenum descending fiom its noimally fixed uppei pait (foiegut), passes 
down the light side of the supeiioi mesenteiic aiteiy The jejunum and ileum 
occupj" the light hypochondiiac, lumbai, and iliac legions , the teimination 
of the ileum niav cioss the nud-line to leach a left ihac ciecum, oi it mav 
teimmate about the mid-hue m a pelvic cceciim The colon is confined to 
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the left side of the abdomen The csecum, situate in the pelvis oi left iliac 
legion, is level sed that is, the ileum enters it fiom the light side The 
ascending colon passes upivaids fiom it, usually a shoit distance to the left 
of the mid-lme, to leach a position behind the gieatei cui vatuie of the stomach 
Between this point and the noimally placed splenic flexure a naiiow, U shaped 



irnif;’, 

X£tVltr£!.Tomc,[t' ° ' of «><! 
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The duodenum may be adheient at the iiglit side of the mesenteric pedicle, or 
more or less fiee The mesenteiy may adheie foi a variable distance below 
the origin of the supeiioi mesenteric aiteiy, and the ascending colon may in 
this way acqune a shoit mesocolon with its attachment close to the left side 
of the veitebial column The caicum usually lemains quite mobile, and is 
often desciibed as suspended bj'’ a fiee mesenteiy attached ovei the lowei 



Imnbai vertebiie It may happen, as in the cases of Duiante,® Clement,'’ 
Ri\foid,^® and the two I lepoit, that no secondary adhesion whatevei takes 
jilace In this event, the w hole midgut loop, the entire small intestine (except 
uppei duodenum) and pioximal half of the colon, remain suspended by an 
extiemety naiiow^ pedicle — the duodeno-colic isthmus of the embi3 0 {see 
Fig I'iO) 
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It appeals most likeh that the colon and caecum letuin fiist thiough a 
lax umbilical ring, caiiying with them the lowei end of the ileum and siiperioi 
mesenteric arteu'' The small intestine immediately following on muU not 
tend to pass behind the aiteiy since the lattei is not now held foiwaids to 
the umbilicus, but lathei to displace it and the laige intestine to the left 



one lm\ ulm '=«l>e">.nposed on non joint, on ll.e tjnst nn oI^ es 

Hut ,s u !l/”n,os ? ?. 1 . djrect.on from the original sagittal plane 

Ihiti^ 1= BhkriV'r of non-iotation Aimstiong 

Ihvtamix ISI^ ^^’omei- tlcmcnt® Collette 16 DelatoiuiW‘> case 

’ rrsTri Faiabauf^ Hu.itmgton"-i (4 cases) ‘llius 

Hud - b td" -SOS) Tohn Reid- 

Vouno -u (5 eises) Stlunpp - Simpson ^ Stiugis Le WahPi (2 case 
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Gioup 2 Reveksed Rotvtion or run JIidgu-i Loop —This is a laic 
condition in which a lotation thiough 90° takes place in a clockwise dnection 
so that the tiansveise colon is biought to cioss behind the mesenteiic aiteiv 
close to Its oiigin, and the duodenum tiosses the lessel at the same point 
anteiioily The intestines, aiiait fiom these anomalies, occupy then piopei 
positions, but of couise then anteiioi and postciioi siiifaces aie icvcised (Fips 
175, 179) 



Tig 178 — Vohulus of (ho ertiie mu HI mtestmo (o^.csptlng: duodenum) ^upei imposed 
on mil lotation as shoun in 17(f Iho tuist imoKes one complefo tuin of tlie parts 
implicated fioin the original sagittal ^ clockuise dnection (Case } ) 


Of this condition I have but two cases to cite that of Huntei,^ and one 
of those I lepoit (Case 1) In both of these the mesenteiy had acquiied its 
usual oblique attachment down to the light ihic fossa but the ascending colon 
and ca?cum letained a fiee mesenteiy, having failed to adheie completeh' to 
the posteiioi abdominal nail By the adhesion of the mesenteiy bclov, the 
tiansieise colon \ias tiapped nheic it passed iiiidei the oiigm of the mesenteiii 
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vc,s<K and m C™c 1 {mde a «auow but doa. tuuud uas left fo> its 

'’"'T,fcku^?atSe colou must hate been .educed tast f.om 

the umbilical cold, piolyablv can vine less ileum mth them than in the 
.uoup The mcscnteuc vessels, still being held foiivauls to - 

Hien eonuections u.th the umedueed pie-aite.ial se^ient 1*1 "ut the ciec 
and pioximal colon to pass upwaids and to the light behind tie 



1 ^ f/ f ] })ia\Miv fioiu x c\(h h\ tho m Ihoi \t Uio time of operation 

livir-'id rot itum of Ump tUrovi^h *Kr m \ cloctwivo dutction J he trnns\Giso 

toluti Is to iro"** IkIihuI the Mipenm me -enteric the cUiotlonwm cro^^ses in fiont 

of thMii utlurNM-i ttu d\*'po‘'Uum ot ttic m^'Lci i ippeiiv to be noimnl flip loot of tho 
111' nn n of the ‘•uinh intL-tiiic (jm nit<rmt)\ius ncf|inrc(t it «5 u«;iinl «!eronclni\ ittacliment 
to thi po-'jinor nbdoimunl vail cMcpt where u cro^^C'^ the ti in^\ei^D colon At this point 
IV n vrrow inmul Ini'* bten lefi for the p V‘«sarrt of that M'-'Cii" riicre i-. \ eortain degree of 
inotnh ( I ciiin t<vr-ian oi which ocea-ioiu d the I inking and oeehi'^ioii of the U\r^e bowel whore 
It tiutr\.d tlii tvmn< ! \<ni tin cn’^nnou**U di-tmdod cvtnm whuh ha'=^ niptnrcd its. 
\Hntouc\\ ev>n 


(lioup ? M\i-i(ii\noN D) lui. Ilnic I I Loop — B\ thisteim I intend 
to mipK im>Tul IS defects of lotilion In sonic eases [Fig 177) the pie-aitcual 
'■i jiiiu nt— tht. vtuiU luUstnu—pisscs ni front of the itsscls as in icieiscd 
lot it ion 1)|, posl-ulenil segment — eecvnii— dso passes in fiont of the 
oiidin of tlic uten at wliicli point its luithei piogicss to the light his been 
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aiiested by opposition of the misplaced small intestine The caicnm thus 
comes to be letained in the subp 3 doiic legion 

The cfficum having tailed to descend to the iiglit iliac legion and the mam 
tiunk of the mesenteiie aiteiy lemaining tuined up on itself, the mesentciv 
does not become adheient to the posteiioi abdominal nail The nhole ot the 
small intestine, fiom the middle of the duodenum to the tcinunation of the 
ileum, lemains suspended by the nauow pedicle foinied by the mesenteiie 
vessels, the duodenum, and teiminal ileum, the last two lying side by side 
close in fiont of the vessels (see Fig 178) 

In othei cases the pie-aiteiial segment has lemamed entnely on the light 
side of the aiteiy, as in non-iotation, oi onl}’^ the hist few coils liai e penetiated 
behind it , the post-aiterial segment has lotated noimall 5 % but has been 
prevented fiom leachmg the jiosteiioi abdominal wall m the light iliac legion 
by the uinotated small intestine The noimal fixation ot the posl-aiteual 
segment on the light side of the abdomen is in this nay pievented, and the 
caecum and ascending colon letam then complete inimitue mesenteiy 

In these cases the segment of bowel cai lying the teimination of the 
mesenteric aitetj^ — the lowei cod of the ileum — was piobabh’^ leduced hist 
The aiteij'- eaily acquiung a position at the back of the abdomen, the visceia 
subsequently i educed must occup}'' a plane aiiteiioi to it The exact timing 
of the letuin of these visceia wall dcteinime then lelative disposition 

The follow'iiig authors lecoid cases of mal-iotation Batiiaid De/nei,*^ 
Eggeis,^^ Lickley and Cameion,®® Telfei 

I believe that yaiiation in size of the embivoivc umbilical oiificc is by 
fai the most pioba ble caus e_oiLthese-gi.o ss anomalies of the second sta ge _of. 
intestinal lotation 

~~C Derangements of the Third Stage of Botation — Unduly eaily fixation 
of the cfficum, oi failuie in elongation of tlie colon, causes the vaiioiis degiees 
of undescended cascum — the subhepatic and light liimbai positions Dcficienf 
fixation oi excessive elongation of the colon accounts foi the ovei -descended 
c£Ecum~tlie pelvic position Deficient fixation of the post-aiteiial nieseiitei}^ 
accounts foi the vaiious degiees of ‘ mobile pi oxinial colon’, fiom the sagging 
ciEcum to the ‘ floating ileocolic segment’, which has been found tuined up 
undei the spleen (Du Sejouis Yoeglein®®) 

THE PATHOLOGICAL CONSEQUENCES OF ANOMALIES OF ROTATION 

Second Stage -- Abnoinial disposition of the intestines implies, as shown 
above, then abnoimal attachment and fixation The abnoimal attachments 
may give use to no distuibance of function On the othei hand undue 
fixation maj^ cause inteifeience wnth motility, kinks, and compiession of the 
bowel Lack ot efficient fixation piedisposes to ptosis, toision and vohiihis 
Of the cases of anomalies of the second stage of lotation wdneh I have collected 
fiom the liteiatuie, and including the thiee cases I lepoit below — a total ot 
— 35 ^^eie accidental^ discovcied, and the intestinal misplacement appai- 
entty gave use to no sjmiptoms , m 13 cases eiioneous fixation of the bowels 
was the dneetty piedisiiosing cause of intestinal obstiuction Since so laige a 
piopoition of lecoided cases liaie been accidentall}' discoveied, in contiast 
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to those pvme use to symptoms tvhich piompted cxammot.on, it « 
to oooeluae Lt the numbe.s at_ symptomless eases most m teahtyhate a 


.eSttrm^toce Neye.the,e« .t ,s also eleat that the subiect 
ot ahnoimal mtestmal lotation is much moie liable to mtestmal obstruction 
fiom anatomical causes than is the individual whose intestine has attained 

its pionci position 

The SON incidence is about thiee males to one female 
It IS of inteiest to note the occmience of &ym])toms lelative to age U1 
13 cases, sAiuptoms developed within a few days of biith in 6, at the age o 
seventeen yeais in 1, duiing adult life m 5, and in old age in 1 It is seen that 
a lelatnely high incidence is confined to a veiy limited peuod— the fiist few 
days of post-natal life I have leason to believe that this cause of intestinal 
obstiuction in the newly bovn is not widely lecogmzed, and that its occuiience 
m.iv be move fiequent than is geneially supposed 

01 the 13 cases in which obstiuctive symptoms weie piesent, in 11 
msiinieieiit fixation of the intestines, leading to volvulus, was lesponsible, 
in 1 inidne fixity caused obstruction , in 1 the cause ol symptoms n as not 
dctci mined bevond the existence of non-iota tion Volvulus due to impeifect 
intestinal fixation is by fai the most fiequent lesion The predisposing 
causes of vohulus aie (1) An unduly naiioii base to the loop oi group of 
loops of intestine , (2) Undue length of the mesenteiy , (3) A point of adhesion 
it the coni cxity of the loop, vhich can act as an axis of lotation The exciting 
causes aie (1) Unusual effort oi accidental mmement of the body , (2) The 
]icustaltic motility of the intestine , (3) Undue distention of the intestine 
\. consideration ot these causes elucidates the relative fieqiiency of volvulus 
111 the ncn-hoin nho aie the subjects of anomalies of mtestmal lotation A 
jMcdisposnig cause undue iiaiionness of the attachment of the mesentery, 
is jnosent it bnth Aftei biith the child moies about more freely, and, as 
iicdnig is begun intestinal motility mcieases , thus exciting causes aie 
snpci inqiobcd immediateh aftei butli In the 5 eases nith volvulus at this 
agi the tn 1 st included a i ei v extensn c segment of intestine— the whole midgut 
loop in t cases (Dm ante ® Clement,® Rixfoicl Case 2 {Figs 177, 180), and 
the entne small intestine m Case 3 {Figs ITS ISl) — vide infia In all these 
lasis acute duodenal obstiuction uas piesent 

0! tlic G cases in latei hie iilieie lohulus uas the cause of symptoms, 
the ilcocccal segment uas implicated on 5 occasions In these cases the 
conge mill iailuie ol fix ition ol tlie pioxinial colon (post-aiteiial segment) seas 
the picdisposing cause Distention of the emeum was most piobably the 
exciting c uise m 1 of them iiliile tlie uithdiawal of abdominal packs aftei 


.. „ '>ciurriiub of \ohiiliis during inlriutcnnc life Ins been recorded b\ Cnuns,!" 

1 lU GibMitr,' llcMiulli," uid 'Mixmll*' I hue renewed their jupers, but hni un vblc 
I'’'" fiom uiatomiid details given, uhether im aiionnb ol 

i iUslitnl rjlitioii «is prestni or not Rcsmelb s iHustntion is suggestive of involvement 

i r,,,," I'l ‘ solvailus Ihc severe degree of v isculir obstruction which 

a.. .11 ‘k'^sribc, md the liimted extent of the volvulus m their sreumens, 

l.ni ... 00,7 "ii'* moil dll ciscs ihc nicsciitcrv must have 

w.ti. ti 11 111 ds forniUion to pernnt the octurrciicc of volvulus but, 

rut limn li of Kcsuicllis t I do not think mv gross error of intcstind 

rut umn is nctiv Jo Inv< been present 
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a pelvic opeiation pioduced the twist aitificiallv in 1 case (Ri\fouU®) in 
the sixth individual in whom voh ulus was picsent, the gicatei pait ol the 
small intestine w'as implicated m a twist of long standing, which only gave 
use to symptoms by causing the impaction ol a gall-stone in the paitialU 
compiessed jejunum (Bainaid®^) 

The single case of undue fixation of the intestine was one of mal lotation 
111 a new -bom infant , the uppei end of the jejunum was obsti noted by 



Fiq 180 — C'rt?c 2 Diawma Uom tho post inoi tom specimen Xote tlio cUn>atnuin 
and f,aU bladdei distended nith bile the site of obstruction of the dnodemnn nlieie it enteis 
the neciv of the voKnlns the tightness nith nliich the duodenum is wound about tho 
mesenteric pedicle on account of the fiMt\ of its fiist and second psits Tho compnratn elj 
Hide spiral ivhieh the colon describes has occasioned no obstruction Note the laige free 
mass of the i oh ulus and its narrow pedicle The petuliai form of the tiansieise colon is 
tipiosl of the condition of ron rotation of the gut (.Ser diagram Fig 177) 


extensue adhesions and by compiession betw'een the misplaced ileum and 
ascending colon (Denzei^*) 

The case in which the cause ol mild obsti uctive symptoms was not 
accuiately detei mined w^as one m which non-iotation was lecognized 
ladiologically, but in which opeiation was not indicated (Hmst^®) 

Fiom these data it apjieais that failuie of efficient intestinal fixation 
and secondaiy %olvulus is the chaiacteiistic pathological consequence of 
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369 


anomalous mlestinal rotation tht'fa^ 

t:tS;^:KlT.rcr:tS:t?’ Ot tl,e ..eocoal se,me„t IS 

the typical lesion m latei life 



1 It Jhl — Cost 3 DratMiig from the post mortem i>pccimcii There w t- \oKuhis of 
tut 'imn vti mtcNtine Note the duodenum distended ^\itU bile the site of the obstruc 
tion oi tin duodenum uhere it c» ter^s the nccU of the \oKuhis the tightness uitli ^\hich tho 
duodimiin is wound about the mo'sentcnc pedicle on account of the hvatiou of its first and 
‘'''toud piri'. Iho compftratj\ tl\ wide spiral which the ilourn describes around the pedicle 
* I itm" no oh traction \otc the inrpo free mass of the \oHulus and the narrowness of 
u*' p<duU seen to occup\ the subn\lonc position ttpicil cf mal rotation 

(''ffihiVrun Itn ITS) 


Third Stage — In tins connection one has but to mention the important 
tantnhntHm in on *' The moibid consequences of a mobile ascending 

t olon ind ilic rccouK oi Tones Tic\ cs Ai\eel and Ca^ aillon Vocglein ^ 
hi St Jours lud uun\ othcis ol torsion and \ oh ulus affecting the mcflicicntl} 
li\id lit ot It t| stginent 

so -,2 


SOL \’ 


10 
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REPORT OF THREE CASES IN WHICH ANOMALOUS INTESTINAL ROTATION 
LED TO VOLVULUS WITH ACUTE INTESTINAL OBSTRUCTION 

Foi peimission to make use of tlie fiist case I am indebted to jNIi Tames 
M Graham, r\hom I had the piivilcge to assist at the opeiation, on Maich 15, 
1919 

Case 1 — Ueversed rotation of the inidgut loop deficient fixation, volvulus of 
the caecum and ascending colon 

The patient uas a spare old man of 68 years, obviously suffering from acute 
intestinal obstruction His previous history recorded a similar attack, rvhich had 
occurred about ten years before From it lie liad recovered spontaneous^^ From 
that time until three days before ue saw him he had enjoj^ed evcellent health 

Three days before examination he had been seized uitli an acute cramp like 
pain in the loner abdomen while out m liis fields The pain caused him to vomit 
and feel faint, and he took to his bed The abdominal pam remained fairly 
continuous and severe colicky exacerbations recurred at frequent intcrrals The 
vomiting, at first of gastric contents and infrequent, partook later of the regurgitant 
type and became more frequent Abdominal distention nas noted There had 
been complete constipation from the onset of the attack 

On examination, the abdomen vas found to be considerably distended all 
over The outline of a large and distinct suelhng was \asible, crossing the mid-hne 
from the upper right to the lower left quadrant The abdomen was moderately 
tense and tympanitic all over The visible sw'elhng w as tense, elastic, and tv mpanitic 
It was fixed above and to the right, and could be rocked from side to side below 
There was little tenderness, and no evidence of peritoneal infection External 
examination revealed no indication of the cause or exact site of the obstruction 
The patients condition on the third day of complete obstruction was indicative of 
in occlusion of the large bowel, and the vnsible tumour was recognized as the ballooned 
ciecum 

Opebation — Immediate operation was undertaken The abdomen was opened 
by a right paramedian incision The enormously distended ccecum at once presented 
It was verj’' tense, darkly engorged, and the peritoneal coat had ruptured ov^er its 
convexity , it seemed about to burst It was punctured with a hollow needle and 
gas allowed to escape , this rendered it capable of delivery We found that the 
ascending colon and ciecum were possessed of a considerable free mesentery, and 
had undergone a torsion on their own longitudinal axis of about 180° in a clockwise 
direction The gut was so injured by extreme distention, the greater part of its 
surface being devoid of pentoneum and showing gangrenous patches, that it was 
thought immediate resection offered the only prospect of recovery The small 
intestine was distended and congested On attempting to define healthy gut beyond 
the site of volvulus, the colon was found to dive into a tunnel at the back of the 
abdomen Further examination demonstrated that the colon, from the hepatic 
flexure, took a course along the posterior abdominal wall under the mesenteric 
vessels near their origin (see Fig 179) The transverse colon turned forwards from 
this position, under cover of the stomach, and occupied its usual site in the left half 
The tunnel through which the large intestine passed was just wide enough to 
accommodate it comfortably , it was a clean-cut passage with smooth firm walls 
The small intestine lay anterior to the colon and the mesenteric v^essels We 
recognized the condition as some form of developmental malposition The practical 
indications were clear The ileum was divided near the caicum, and its upper end 
closed by mv'ersion The colon was divided on the left side of the tunnel, and its 
distal segment closed by inversion The stump of the colon could then be pushed 
through to the right out of the tunnel, leaving it empty and the colon free The 
c.Ecum and ascending colon were then removed after their mesentery had been 
secured Alimentary continuity was re-established by a lateral anastomosis between 
the lower end of the ileum and the transv^erse colon The abdomen was closed 
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The operation ^^as particularly difficult on account of the distended i^stiMS 
the ^er^ uLsual anomaly, and the circumstances m rvhich it rvas 
,nt.^nt\ condition yas, ho^vever, fairlj good at its termination He succumbed 

three d^^s later 

No post-mortem examination yas made 


I made a sketch of tlie conditions found at opeiation at that time and 
the htcratuie yas consulted but no lecoid of a similar case could be found 
■\\c icniaincd unceitam as to the embiyological significance of the condition, 
until Its tiue nature yas moie cleaily defined bv the study of the specimen 
lioiii Ca‘tc 2 A furthei seaich of the liteiatuie then bi ought Huntei s case’^ 
of leieiscd lotation to my notice yhich confiimed me in my opinions both 
as to tlie anatomy and causation of the condition 

Frg 179 is a diaymg fiom the oiiginal sketch made at the time of 
ojieiation Note lion the colon dives back behind the oiigin of the mesenteric 
alien yliile the duodenum passes in front The yell-defined oiifice of the 
tunnel foi tlie colon is shou n I u ould especially emphasize the fact that the 
geiici il disposition of tlie iiscera appeals quite noimal 

It IS tlcai that a leieised (clockwise) lotation of the mid-gut loop thioiigh 
90° had occuiied at tlie second stage of embiyonic intestinal lotatioii causing 
the colon to pass heliind and the duodenum in fiont of, the mesenteiic vessels 
at then oiigin Dining the thud stage the noimal adhesion of the mesenteit’’ 
had ])iocccded down towaids the light iliac legion, tiapping the tiansieise 
(olon in a tunnel between its oiiginal loot and the secondaiily acquued 
itluhnient below As is so common m cases of peiveited lotation the 
second u\ adhesion of the inesentcu had lemamcd incomplete leaving the 
( Lcuni Hid ascending colon fiee Late m life, piobablj'' on account of a 
tcmpoiais t real distention i oh ulus occuried and was aggiacated m its 
effects In the fixation of the tiansicise colon in the letio-aiteiial tunnel 


(lists 2 and ,1 occuiicd in the jnactice of the Simpson IMemo'ial Maternity 
llosjnt il Ldmbnigli I am indebted to Di 7 A Douglas, latch Resident 
Smgeon to that liospital foi notes of tlicn Instoiies I am indebted to Mi 
lohn 1 lasci to whose clnige the cases wcie tiansfciied at the Roial Hospital 
fm Suk tlulduii loi notes of then ticatment and foi the specimens fiom 
whiih 1 igs ISO and ISl wcie diawu 


f tisi 2 Non rotation deficient fixation vol\mlus of the entire mldRUt loop 

nan 1 \N „nlc born on ni, fi 102 { after a difficult labour mcl forceps 
i n M'lH'fcd to be t nonml hciltln bain Meconium was passed as 

ilnmlil " quite 

vnb.nmud »» t<' ihcr feeds \lbu,uen-w iter and whev ycrc 

I nniUd for bn ist fieding but were sunil irh rejected The \omit carh aeomred 

tlvT '‘oi'bnucd for tne cl us, durmo^yluch 

1,1 I ‘ " ‘ ‘ dlncss I small mimtiU 
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On the sixth day of illness, in spite of careful dieting, vomiting of bile-stained 
stomaeh contents eontmued It may he worthy of note that regmgitation took 
place twenty minutes after eaeh feed iMth regularity 

On the seventh day of illness, emaciation and dclndration uere more marked 
Vomiting had continued as before There had been one veo small motion Gastrie 
peristalsis was obseived On these indications, laparotomy v is undertaken by 
jlr Fraser 

OpEn iTiON, Feb 18 — The abdomen iias opened by a right paramedian incision 
through the upper half of the rectus niiiselc The distended stomaeh and upper 
part of the duodenum presented m the wound The pylorus was widely dilated, 
forming but a slight constriction between the dilated viscera on either side The 
small intestine was found collapsed but moderately engorged with blood The trans- 
verse colon was identified with difiiculti, being unusually deeplj' situated The 
site of obstruction was obviously at the lower part of the duodenum, and it was 
recognized that some developmental anomaly m disposition of the intestines was 
responsible The conditions of the operation did not permit further investigation 
at the time The outstanding feature was acute duodenal obstruction, and this 
condition w-as relieved by i gastrojejunostomy The duodenojejunal flexure could 
not be found, but one of the highest loops of jejunum was selected, approximated 
to the stomaeh by the antciior route and anastomosis carried out The abdomen 
w'ds closed 

The child did not rally from lus weak and emaciated condition, and died twelve 
hours later 

Report on Specimen (Fig 180) — Ihe abdominal viscera were fixed in si(u 
by formalin injection At post-mortem examination they were remoied entire 
by stripping them from the posterior abdominal wall 

The anastomosis was in perfect condition , it was undone in order to obtain 
a clearer vieiv of the viscera 

The liver was normal The gall-bladder and bile-ducts were considerably 
distended The stomaeh was anatomically normal, but considerably distended 
The pjloriis avas dilated The great omentum was ill developed and very short 
It was adherent as usual to the transverse colon and mesocolon in their left half, but 
not to their misplaced light half The upper part of the duodenum avas enormouslj’’ 
distended by darkly bile-stamed fluid The first pait w'as normal m its relations and 
fixation The second part passed downwards, obliquely from right to left, being 
dragged toaaards the middle line at its lowei end by its implication m the aohailus 
It wars attached posteriorlj^ oa'er the light renal amssels, internal to the kidnea Its 
loaaei end crossed the mesenteric a'cssels anteriorla% and, entering the amlaailus, 
spiialled completely round them m a clockaaise direction The site of obstruction 
was at the point avhere the duodenum turned sharjily round the a^essels 

The pancreas was normally disposed, with the exception of the uncinate process 
(of Winslow) This process formed a little tongue in the mesoduodenum which was 
attached to the low er part of the duodenal loop, and w as draw n across bj it m front 
of the mesenteric vessels Its extremity entered the volvulus with the duodenum 
The rectum, pelvic colon, descending colon, and splenic flexure were quite 
normal, and practically emptj 

The transverse colon described a narrow U-shaped loop , one limb was attached 
to the splenic flexuie, the other ended below the pjdorus, where the colon entered 
the neck of the volvulus by passing behind the superior mesenteric vessels and 
spiralling round them The transverse mesocolon was of normal length, permitting 
considerable freedom of movement to the loop 

The superior mesenteiic artery was normal in origin and was properly distributed, 
although its relations weie disturbed (virfe inpa) 

The volvulus implicated the whole of the intestines of the original midgut loop 
It involved the entire mass of the small intestine from the second part of the duodenum 
downwards, the caicuin ascending colon, and the right half of the transveise colon 
It consisted of one and one-quarter turns (450°) in a clock wase direction of the mass 
of gut mentioned above The mass was suspended by its narrow pedicle alone, m 
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of en mesenleuc ^c,ns, uml tUc .nUst.nc of the ^ol^..lMs shower 

sligh/congestion, but nothing npproaclnng slrangul vtion On 0 ^ 011010 ^ the 

mass of intestines, the c-ecum ^^as identified on its right 

reached its normal site bv a devious route, one and a ciuaitci res ers 

mesentery formed the central column of the mass, ind round it the iiitestin il eo Is 


"WCTC clustered .1 1 

The tv 1 st could be reduced easily bj rotating the whole mass of intesfincs tliroiigli 

one and one quarter turns m an anti-clockw isc direction Bn this m in(x.u\rc the 
typical conditions of non-rotation were reproduced I he colon was left-sided and 
the duodenum, passing down the right side of the mesentene pedicle, w is eoinpleteh 
relieved from compression, so that fluid could be propelled through it reidili the 
lower part of the duodenum w'as found to be possessed of a short free mesentoi% 

On rotating the mass further in an mti-clockwise direction through 270°, the 
normal disposition of the intestines was attained The duodenum ind uncinate 
process of the pancreas were drawn into then proper position, behind the origin of 
the mesenteric vessels, and the former took tip this jiosition quite natnralh, without 
anj kink or compression The transverse colon was drawn across the origin of the 
mesenteric vessels anteriorly, and the ascending colon ind c.ccmn cimc to occup> 
the right lumbar and iliac regions The mesenterj was so spread out that, bid the 
cascum attained this position during life, there appears no reason win the mesentery 
should not have acquired its normal secondarv idhesion and wide root 

From the above facts I conclude that the intestine was in a state of non-rotation 
at birth, and that, on account of deficient stabilization bv second irj adliesion ol 
the mesentery, the midgut mass had undergone a volvulus on its narrow pedicle 
on the fifth day of post-natal life The volvulus had probably increased its torsion 
gradualty, inducing a progressive degree of duodenal obstruction, which became 
complete on the seventh day of illness 


Case 3 — Mai rotation deficient fixation, volvulus of tiie entire small intestine 
Baby E A IV , female, born on Feb 22, 1923, after a noimal labour The 
child appeared to be healthy and m every way normal She was put to the hi east 
and took her feeds w ell On the third day of life she began to vomit her feeds The 
vomit soon acquired a dark-green colour from the presence of bile jMeconium was 
passed immediately after birth, and subsequent motions retained the characters of 
meconium, failing to acquire the normal yellow colour A rectal lavage, administered 
on the third day of illness, was returned but slightly stained by meconium On this 
dajy Feb 28, she was transferred to the Sick Children s Hospital 

On admission, examination showed that emaciation and deliydration had already 
proceeded to a very grave degree The abdomen was considerably distended m its 
upper part Gastric peristalsis was easily elicited Rectal examination demonstrated 
trace of meconium was still present Shortly after admission die vomited 
material dark Rom the presence of altered blood as well as bile On these 
indications Mr Fraser undertook immediate laparotomy 

paramedian incision 

presented o’" distended stomach 

present^, and examination revealed a widely dilated pylorus and the upper nart 

of the duodenum also distended These viscera were deeply congested The sSl 

le laentihed The ca;cum and appendix lay lust below the nvlorns As m 
preiaous case, acute duodenal obstruction, dependent on a developmental malposition 
et tue .Me.,™.,, recogn.eed The duodenal-, eju™, fle'iS^rT 
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identified, but a loop of intestine was lirought up b-s the anterior route and a sliort- 
eircuiting anastomosis carried out The abdomen was closed 

The child, almost beyond hope of recovery before operation, died seven hours 

later 

Report on Specimen (Fig 181) — ^The abdominal viscera were fixed in silu 
by formalin injection, and removed cn vias^c at the post-mortem examination 
The anastomosis was undone in order to obtain a clear view of the viscera 
The liver, gall-bladder and bile-ducts w'ere normal The stomach and first and 
second parts of the duodenum were normally situated and attached They were 
greatly distended forming a single cavity, which the dilated pylorus encroached 
upon as a shallow constriction They were deeph congested, and blood was 
extensiveh' extra vasited into their walls The great omentum was normal, and 
W'as adherent to the anterior surfaces of the transierse colon and mesocolon 

The thud part of the duodenum was the site of obstruction It turned from 
the second part which was attached over the right kidney just below^ its liilum, 
abruptly forwards downwards, and to the left, to pass anterior to the mesenteric 
vessels From this point it spiralled closely round the mesenteric vessels in a 
clockwise direction Its second part being fixed, the duodenum was wound vtrv 
tightly round the vessels, and was in this way kinked and occluded 

The pancreas was normally situated, except that the uncinate process followed 
the third part of the duodenum in front of the mesenteric vessels 

The rectum, pelvac and descending colons, and splenic flexure were normal and 
empty 

The transverse colon was folded into a W-shaped loop, one end attached to the 
splenic flexure, the other terminating under cover of the jiylonc end of the stomach 
The transv'erse mesocolon was very short, so that the intestine was tucked up behind 
the stomach 

The segment of bowel corresponding to the ascending colon was coiled upon 
itself in the concavitj of the duodenal loop, tying ov'ci the head of the pancreas 
From it the caicum projected forwards, its convex surface presenting while the ileum 
and appendix were attached to its deep surface The ileum passed from the CTCuni 
behind the mesenteric vessels, and so entered the neck of the v’olvmlus 

The superior mesenteric artery was normal in origin and in distribution , its 
relations are considered below 

The volvulus implicated the whole of the small intestine with the exception of 
the first and second parts of the duodenum It consisted of one complete turn, 
in a cloekw ise direction, of the entire mass of small intestine The mass w as suspended 
on its narrow twisted pedicle alone, and was otherwise free from fixation The 
pedicle, about 1 cm in thickness, consisted of the superior mesenteric v^essels and 
the closely approximated and parallel duodenum and terminal ileum, the two latter 
spiralling round the former The ileum, not being fixed by the mobile crecum, was 
wound round the vessels less tightly than was the duodenum, and, taking a wider 
spiral course, was not obstructed The v^eins of the mesenterj in the v'olvuilus were 
engorged with blood, and the intestine showed considerable congestion The mass 
of intestine was disposed around the central mesenterial column, as in the prevaous 
specimen 

Again I found the twist could be easily reduced to a condition resembling 
non-rotation by one anti-clockwise turn of the mass , the caecum, however, still mam 
tamed its position below the pyloius On cariying out a further rotation of the 
mass in an anti-clockwise direction, through 270°, normal conditions were established, 
as described m Case 2, with the exception that the cmcuni could be brought onh 
so far as the right loin, as the colon was unduly short Reduction of the vmlvailus 
entirety reliev'ed the duodenal constiiction 

From the above examination, I conclude that the intestines were m a condition 
of mal-rotation at the time of birth, the duodenum tying in front of the mesenteric 
pedicle, and the caicum, arrested by the former, in the subpylonc position The 
CTJCum havnng failed to reach the right iliac region and so spread out the mesentery 
no secondarj adhesion of the latter had taken place, and the mass of small intestines 
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suspended b, ,ts on..„u. ;~rduoSud^ mV- 

mass had undergone \ olvulus In this ,, ^^<,cular obstruction 'l^as 

r c„n,p,c. as U, «„edcn .„e 

-satahty of the intestine 


ABSTRACT OF PARALLEL CASES FROM THE LITERATURE 

I lla^ e noted no case similar to Ca«c 1 Volvulus of the ilcoc ccal segment 
in cases of anomalies of the thud stage of rotation vith simple cleliueiicy ol 
mesenterial fivation, aie faiily common but the letio-aiteual position of re 
colon, signifying reversed rotation is apparently very rare In lluntci s' 
case of ler eised rotation, the anomaly had no clinical significance , in it a 
mesenteric cyst caused intestinal obstiuctioir m a neu-boin child 

Three records of cases of volvulus ireonatoium associated with airomaloris 
rotation of the nridgut loop have come to my notice and it may be oi intcicst 

to recapitulate them briefly ^ 

Durante,® in a paper on “Occlusions congenitales de 1 Iirtestiii ’ gircs 
an interesting account of a case of volrulus in a child a few da 3 's old, which 
one recognizes as a torsion of the entire nridgut loop, as m Case 2 

The child was admitted to hospital within a few dars of birth Tlicrc wcic 
vomiting, hainratemesis, and nreljcna Death occurred on the third d 13 of illness 
Post-mortem examination demonstrated the presence of an extensne vohriUis 
The volvulus hung on a pedicle, suspended from the point where the duodenum 
crossed the transverse colon There was a clockwise twist of one and one-half turns, 
so that the crecum was situated on the left side of the mass of intestines The 
duodenum, to the point where it entered the neck of the r olvulus, was notablj’’ 
distended The site of obstruction was at the point where the duodenum was twisted 
round the pedicle 


From these facts, there can be little doubt that the case was a counterpart 
of Case 2 — ^non-rotation, with secondary volvulus of the entire nridgut loop 
and acute duodenal obstruction shortlj'^ after birth 

Clement® describes a similar case under the title “ Volvulus de ITirtestm 
giele, avec Stenose secondaiie du Gros Intestin, chez un Nouveau-ne ” 

The child was two weeks premature, but otherwise apparentlj' normal It 
passed meconium, and took its feeds , it did not vomit On the second night it 
was found m its cradle looking very pale, and the temperature w'as 35 ° C The 
abdomen became verj^ distended and tense, and the subcutaneous veins of the 
abdominal wall became dilated (There is no note as to vomiting at this time ) 
It died m collapse during the second day of illness 

Post-mortem examination showred that the small intestine was drawn tot^ether 
into a congested mass The mass was supported by a narrow, twnsted pedicle at 
tlie origin of the superior mesenteric artery There were two complete spiral turns 
in a clockwise direction The transverse colon crossed behind the mesenteric vessels, 
where it was compressed (I think this point need not be stressed, as the bow^el 
^Do\e ^^as not distended ) 


The author fails to lecogmze the significance of the retio-arteual position 
ot the trans% erse colon, for he says that there was a volvulus, “ but not a 
voh ulus of the entire vitelline loop, for in spite of two spiral turns, the large 
1 me was in its place ” His illustration of the specimen is the counterpart 
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of Fig 180, and I think there is no doubt that the cntiie midgut loop i\as 
involved in the twist, and that the letio-arteiial position of the colon represents 
its implication m the voh ulus It is not possible to determine fioni the facts 
gnen whetlier the condition, at biith uas one of non-iotation or reversed 
lotation The case is of inteiest as lepresentmg acute intestinal sti angulation 
as the outstanding featuie m contrast to the gicatei piominence of obstuictive 
signs m the other cases of this class 

Ri\foid“ desciibes a case of gieat mteiest, both fiom tlie embiyological 
and symptomatic standpoints, and fiom the opciative tieatment, which he 
applied uith complete success 

The patient vas a bov of 'i jcars, vho liacl suffcicd from chronic intestinal 
obstruction since the first fev days of inf.inev There vere recurrent attacks of 
colicky pain and vomiting (presence or alisenec of bile m \omit is not mentioned) 
These attacks followed immediatclv after meals, and verc ^erv frequent the\ Aiere 
rehe\ed bj abstaining from food He liad ne\cr been ible to take a normal full 
meal at any time Tiiere a\ as a severe degree of emaciation, due to partial stars ation 
The abdomen uas distended in its upper pait and concai’e belon 

A chronic high intestinal obstiuction nas di ignosed and laparotomj undertaken 
The obstruction a\ as found to be due to an extensn e chronic voh ulus of the intestines 
Included in the A’olvuliis ucie the entire small intestine from belon tlic biliary papilla, 
the ascending, and part of the transAcrse colon Only the stomach, pyloius, and 
upper duodenum Aiere distended the lemaindcr of the intestines A\ere collapsed 
and atrophic The site of obstruction A\as at the duodenum, pist btlosi the biliary 
papilla The entire mass of intestines, haaing no other point of attachment than 
the twisted pediele, A\hich consisted of a cord hardly more than an inch in diameter, 
was lifted bodily out of the abdomen The mass could then be twisted about freely 
m any direction On untw isting the c'oh ulus in an anti-clockw ise direction through 
one complete turn, adhesions came into view, Aihich bound the duodenum to the 
transverse colon These bands were cut The intestinal mass was then turned 
further in an anti-clockw ise direction, so that the ascending colon laj"^ to the right, 
the trans\ erse colon in front of the origin of the superior mesenteric artery, the small 
intestine to the left, and the duodenum behind the origin of the artery The visceri 
Avere replaced into the abdomen The tissues assumed this normal position quite 
readilj The duodenal obstiuction aaus completely rehcA'ed by this aitificial 
construction of normal relations 

ImproA’'ement Avas immediate, and, in the author’s AAords “ he grcAV like the 
blossom stalk of an aloe and is noAv a strapping, normal boy of 13 ’ 


SOME SPECIAL POINTS IN THE SURGICAL PATHOLOGY OF VOLVULUS 
NEONATORUM DUE TO ANOMALIES OF INTESTINAL ROTATION 

From the point of aucav of siugical patholog}’’ the salient featuies of the 
condition aie distinctne and pecuhai A A'olAailus ot intestine usualh implies 
a moie oi less limited segment of boA\el Aihose extiemities aie occluded by the 
compiession of the tAAist, and Aihose blood-supply is seiiously embaiiassed 
oi cornpletelj'' mteiiupted by compiession ot its mesenteiy It is at once 
lecogm/ed as a gieatly congested and dilated poition ot intestine, shaiply 
demaicated fiom the boAiel aboAm and beloAv 

Heie the conditions aie so cntiiely diffeient as to demand special 
consideiation The extent of intestine imphcated in the Amlvulus is so 
unusually gicat as to lendez lecogmtion of the condition difficult There is 
obstiuction only at the upper extiemity (duodenum) of the tAwsted gut , the 
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extienutv (ileum oi tiausveise colon) suffcis no occlusion collapse, 
not dilatation of the implicated bond takes place Tlic degicc of ^f'^cul.ii 
obstiuctioii A aiies but tends to be slight It as son ci c m one case (Clement) 
and quite absent in anothei (Rixfoid) In the icmauiclci it Mas picsent but 
of mild degiee causing but slight congestion of the intcstmcs nnoUccl 

Aboie the site of duodenal obstiuction the usual phenomena consequent 
on intestinal occlusion fiom anv cause aie picsent The np]ici duodenum 
and stomach become dilated , as then maximum capacity is i cached then 
content is leguigitated In the latci stages then Mtality is impancd bv 
extienie dilatation, and inflammatoiy leaction Mith cxtia\ asation ol blood 


occurs in then Avails . i i i 

I Avould emphasize that one is essentially dealing AAith acute duodenal 

obstiuction, due to external piessuie on the gut Tlie obstiuction is caused 
by a a^oIauiIus fiom aaIucIi all the chaiacteiistic featmes of the condition arc 


absent 


THE DIAGNOSIS OF ANOMALIES OF INTESTINAL ROTATION 


1 Glimcal Diagnosis in the Presence of a Lesion Independent of 
the Anomaly — Iiiflammatoi}' lesion of an appendix misplaced on account of 
anomalous rotation, is the chief consideration It is necessaiy only to mention 
the AA'ell-iecogiiized retiocolic and subliepatic locations of appendicitis It is 
diagnosed uhen the circumstances and histoiy aie opposed to biliaiy oi lenal 
conditions, and fai'oui appendicitis as the cause of local inflammation It is 
a diagnosis of probability, and cannot be dogmatic Foi example, I saA\ 
some time ago a case of leaking duodenal iilcei Avitli localized abscess m a 
gill of 16 years Avhich aaus proAusionally diagnosed as subhepatic tippendicitis 
The opinion AA^as justifiable, but proA'^ed to be incoirect These locations of 
the appendix are dependent on deficiencj of the thud stage of intestinal 
rotation 


In cases of obscure inflammatory lesions of the left side of the abdomen, 
appendicitis AAith non-rotation of the intestine is to be considered — ^more 
especially in the young In older persons it is to be differentiated from left 
salpingitis, fiom sigmoid diveiticuhtis, and fiom inflammatoiy complications 
of neoplasm If appendicitis is thought to be the most probable cause, 
subsequent opeiation may be facilitated bv gaming knoAA ledge as to the 
disposition of the large intestine Non-rotation may be recognized by the 
elicitation of the distinctn-e colonic percussion note ormr the greater part of 
the left abdomen, and its absence fiom the right 'Jide (Mayors) Complete 
transposition of the rnscera is easily excluded by examination* of the hvei, etc 
Less easily differentiated are cases in Avhich the ‘Avandeiing caicum’ has 
transgressed the middle line The rvandenng CEecum (a defect of mesenteiial 
lixation at the thud stage of rotation) may he nr the left abdomen anyuhere 
letAAeen the louei pole of the spleen and the left pelvis In such cases a 
diagnosis of non-rotation Avould probably be made I did so recently in a 
ease of left peh ic appendicitis m a child On opening the abdomen by a left 
ac incision, the misplacement Avas found to be due to ‘excessnm rotation’ 
mobile ciecum, uhich Aias so long that it reached the left side 
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In cases nheie cncumstances peimit, and an acute inflammatoiy lesion 
does not contia-mdicate it, the pve-opeiative diagnosis is greatly simplified 
and assured by X-iay examination A\ith the bismuth enema 

The clinical diagnosis of non-iotation, Aihile not of piime importance 
will aid the planning of the operation and the precision of its conduct If 
the left-sided location is associated iMth non-iotation, the root of the appendix 
will be found on the right side of the caicum If a mobile crecum has become 
folded up undei the spleen or has ciossed the peh ic flooi to the left side the 
loot of the appendix mil be found on its uppei or left surface 

2 Diagnosis at Operation — In exploiatoiy opciations of the intestines 
it IS irnpoitant that abnormal dispositions should be lecogni/ed and quickly 
followed at n hater ei point the abdomen may have been opened In 
operations designed to apply to a particulai poition of intestine, as m gastro- 
jejunostom}'’, then recognition may be of verj'^ gieat consequence Foi 
example, m opeiating for gastiic ulcei, Aimstrong^^ found the condition of 
non-iotation He performed gastiojejunostomy No duodenojejunal flexuie 
could be found, but a fixed portion of intestine resembling it jnoved to be tlie 
ileum Armstrong’s knowledge of the chaiacteiistic features of non-iotation 
sared his patient from having a gastro-ileostomy peifoimed 

On opening the abdomen in the light ihac legion the laigc intatine cannot be 
found — This may be due cither to failiue m descent of the ciecum oi non- 
rotation The relations of the duodenum mil at once decide the question If 
the duodenum passes doun the right side of the loot of the mesentery and is 
not covered by the colon oi mesocolon, the condition is that of non-iotation , 
the cieeum is to be sought m the left iliac oi left pelvic sites If the large 
intestine is found to cross the duodenum, the cfccuin is to be sought m the 
subhepatic region oi folded back towards the splenic flexure 

On opening the uppei abdomen the tiansveise colon is not appaient — 
This may be due to non-rotation oi to leveised lotation The position of 
the duodenum mil decide the question If the duodenum, uncoreied bv 
large bowel and possessed of a free mesentery, passes down the light side of 
the root of the mesentery, non-rotation is present, and the ascending colon 
will be found to pass up the left side of the vertebral column , there is no 
duodenojejunal flexure, and the upper coil of jejunum is in the right Ippo- 
chondnac region If the jejunum crosses m fiont of the mesenteric vessels, 
from light to left, the condition of reversed lotation should be suspected, 
and the tiansveise colon identified behind the origin of the superior mesenteric 
artery, the ascending colon is in its normal place there is no duodenojejunal 
flexuie, and the uppei coil of jejunum mil be found about the mid-hne, m 
front of the mesenteric root 

On opening the abdomen in the left iliac legion a portion of laige boicel is 
found lying paiallel to the descending colon — Non-iotation should be suspected , 
the abnormal colon is probably the ascending colon, passing up from the 
left-sided ciecum on the left side of the vertebral column 

3 Diagnosis in the Presence of a Lesion Consequent on the Anomaly — 

In chronic intestinal obstruction due to abnormal adhesions, kinks, etc . 
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associated luth anomalies of lotation, the abnoimal disposition of the «»tcsluics 
^^nll be dlsco^ered eithei bv alteiation m tympanv as noted above ox at the 

loutme of lotation, acute intestinal obstiuetion is usually 

due to a ^olYulus of the deociecal segment In these ciicumstances I do not 
think a diagnosis of the anomaly Mould be possible, oi of practical impoitancc 
The treatment of the hovel Mould be goseincd by exactly the same consicleia- 
tions as foi any foim of aoIvuIus In the picsencc of anomaly of lotation 
hoMevei, the conduct of opciatioii Mould ceitamly be facilitated by familiaiitv 
Mitb its chaiacteiistic disposition 

In infants Mitli anomalies of lotation, extensive \olMnus Mith acute 
duodenal obstiuetion is met Mith In these cases I tlinik a collect diagnosis 
is moie possible than lu the lesions of latei life and it is of fai gieatei impoi taiicc 
The child is appaiently noinial vhen bom, and lemams so foi some days 
jMeconiuni is passed, and if the onset of the lobulus has alloued time food 
residue appeals in the motions in due couise on the tliiid oi fouitli day Witli 
the onset of a oh ulus there may be shock, though this vas lemaiked m one 
case only Vomiting begins eaily It occurs m i elation to food and lepiesents 
expulsion of the contents of an ovei-full stomach, uhich has failed to empty 
Itself A la the duodenum The vomit is soon deeply stained m ith liile, foi the 
obstruction lies beloM' the duodenal pajiilla In the latei stages theic is 
hiematemesis fiom gastiic dilatation and erosion Gastiic peiistalsis may he 
obsen ed The uppei half of the abdomen becomes distended the stomach 
and duodenum Aihile the lovei half becomes lecessed fiom collajise of the 
intestines and from general emaciation and loss of body fluid Tlie degiee of 
constipation laiies ivith the degiee of obstruction The undue pei&istence 
of tiaees of meconium is significant of the onset of a high intestinal obstiuetion 
at a period before food lesidue had leached the colon Melajna may oi maj^ 
not be evident 

The differential diagnosis is to be made fiom hypertropliic pyloiic 
stenosis, the A^anous foims of congenital atiesia or stenosis of the intestines, 
piessure ot a mesenteiic cyst, and fiom acquiied causes, stiangulation by a 
persistent ileckel’s diveiticulum oi vitelline arteiy, Amliulus of a limited 
portion of the ileum, and intussusception 

Pyloiic stenosis is distinguished by the later onset of symptoms by the 
absence of bile from the Ammit, and by the shoitei interval betueen feeding 
and Aomiting Atiesia of the duodenum aboie the papilla is distinguished 
bj" Aeiy early Aomiting— it may be of hquoi amnii Mithiii an hour or tAvo of 
biith—and by smiilanty m other lespects to pyloric stenosis Congenital 
obstruction m the loMei pait of the duodenum of couise most closely resembles 
yoiAuhis neonatoium of anomalous rotation If theie is complete atresia 
tlie absence of meconium fiom the intestine below fmmshes a differential 
point It there is only a partial stenosis, meconium may be present and its 
macuation is delayed In this case the time of onset of vomiting is the only 
lasis for distinction It occurs as soon as sufficient food has been taken to 
stomach and upper duodenum in the case of congenital stenosis , but 

steLsIsir^' acquired aoIvuIus Congenital atiesia and 

stenosis louei m the intestine aie distinguished by the more marked and 
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geneiaiized abdominal distention, by the dissociation between the times of 
feeding and ^ omitmg , and b} absence of, oi delay in evacuation of meconium 
The congenital tumoiu which may cause intestinal obstiuction m early 
infancy is the mesenteiic cyst , its si/c definite outline and mobility should 
identify it 

The acquiied lesions other than anomalous lotation vith volvulus, 
which may cause intestinal obstiuction at this age, all affect the loner part 
of the small intestine oi the colon They aie diffeientiated by their more 
acute onset and lack of lelationslup between % omitmg and feeding 

Impeifoiate anus and stiangulated evteinal henna need not be considered 
111 this relation 


TREATMENT 

In the adult, the tieatment of conditions dependent on anomalies of 
intestinal lotation chionic obstiuction from adhesions and kinks, and acute 
obstruction fioni i oh ulus is guided the same piinciples as apply to similar 
lesions fiom othei causes When intcivention is necessaiy, the details of 
opeiatne pioceduie aie, of couise, influenced by the anatomical conditions 
which aie piescnt 

In the new-boin the tieatment of the extensive volvulus requiies special 
consideiation Eaily opeiative mteifeicnce holds out the only hope of 
saving life One has to tieat acute duodenal obstiuction the lesult of external 
pressuie on the gut The piessuie can be lehei ed by i eduction of the voh ulus 
and the constiuction of noimal conditions Rixfoid has successfull)'^ done 
this in the exceptional case of a child uho suivned i.ith paitial obstruction 
to the age of 5 yea is Fiorn the examination of the tuo specimens fiom 

new-born infants which I describe above, I suggest that lediiction of the 
imlvulus u ould be the most hopeful ti eatment at tins age also The intestinal 
mass uould ha^e to be dehveied, and untwisted One uould have to decide 
at^opeiation uhethei the duodenum ueie moie efficiently fieed of pressure 
oi kink by leading the reduced rolvulus m the condition of non-iotation, oi 
bjr carrying the mass further round to the normal position In the two 
specimens examined, reduction to noimal apireaied to give the bettei result 
Some foim of fixation to prevent rccurience would be desirable, and I suggest 
that the cacum and ascending colon could be anchored in the right ioin by 
a few points of sutuie to the paiietal peritoneum in that region 

If on account of adhesions reduction were not feasible gastro-]ejnnostoniJ 
might be successful, foi the blood-supply of the intestine is not threatened 
noi IS the leturning segment of the rolvulus obstiucted This ojreiatioii 
invohes the leguigitation of the biliary and pancreatic secietions via the 
stomach, and is, moieover a more drastic pioceduie than reduction and 
fixation of the volrulus vonld be It may be noted that only tuo lecoi s 
of successful operation by shoit-ciicmt for obstiuction to the small intestine 
at this age aie to be found Einst® operated at the eleventh day of life foi 
atiesia of the duodenum , he peifoimed ‘ duodeiro-enteio-anteiioi anastomosis 
with good result Fockens®® operated at the eighth day of life for atiesia o 
the ileum , he peifoimed enteio-anastomosis with success 
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SUMMARY 

1 The tluee sta<?es of nounal embiyomc intestinal lotation me dcsciibod 
In the second stage the essential disposition of the intestines is attained 

2 Deiangements of intestinal lotation me desciibcd and ananged nndei 
tlnee heads (i) The fiist stage of lotation , (n) The second stage (siibdn ided 
into three gioups, (o) non-iotation (b) levcised lotation, (c) inal-iotation) 
(in) The thud stage 

3 It IS suggested that the cause of anomalies of the sceoncl stage is 
vmiation in si 7 e ol the embiyonic umbilical oiifice 

4 The pathological consequences of aiioniahcs of the second stage of 
intestinal lotation aie desciibed and then incidence and lelatnc ficqncncy 
aie estimated fiom the liteiatuie Failuie of sviflicient intestinal fixation 
and consequent i olvulus is found to be the typical lesion ^ ol\ ulus fi om 
this cause has its highest incidence in the fiisi feu days of life and at this time 
a \eiY extensive \ oh ulus is cliaiactciistic Volvulus of the ileociccal segment 
IS the typical lesion in latei life 

5 Thiee cases of imlvulus clue to anomalies of intestinal lotation aie 
lepoited (i) Reversed lotation and volvulus of the ilcocaical segment m an 
old man , (ul Non-iotation and volvulus of the eiitiie miclgut segment in a 
neu-boin child, (ui) Mal-iotation and volvulus of tlie entue small intestine 
m a lieu -bom child 

6 Tlnee similai cases tiom the liteiatuie aic biiefly quoted 

7 Some special points in the siugical pathology of extensue \ oh ulus 
in infants aie consideicd 

h The diagnosis of anomalies of intestinal lotation is consicleied (i) 
fiom the standpoint of abnoimally situated appendicitis, (ii) fiom the point 
of view of lecogmtion on the opeiatnig table (in) m cases of secoiidaiy 
A olvulus, especially in the new-boin 

9 An opeiatne tieatment by leduction and fixation is suggested foi 
cases of extensive volvulus lu the neu-boin, based upon an exAmmation of 
tuo specimens of the condition 


APPENDIX 


EXOMPHALOS AND NON-ROTATION 

Since uiitmg the above papei two cases of exomphalos ha\e come to mv 
notice, and the condition of the midgut loop in them is of gieat inteiest in 
connection uith intestinal lotation, both fiom the emhiyological and sin meal 

aspects I am indebted to :Mi John Fiasei foi pei mission to puhhsh these 
cases ^ 


Cose 4 Complete exomphalos and bilateral enumovarus death 
BabA B , imle, age 36 houis, vas admitted on June IS I 09 s n i 

Clnldren, Edinburgh, under Mr John Eraser s Sre The cMd 
sufTcred Irom the complete exomphalos shoun m F,os 182 and 183 and a^bilatlral 
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Tic 182 — -Fxompinlos Speci 
men from Case 4 Ripht lateial 
^Je\^ Note especial!} the relation 
of the duodenum to the superior 
mesenteric arterj The pj lotus 
crosses the \essel anterjoiij, and 
the duodenum descends from it on 
the right side of the arterv to enter 
the neck of the sac m this relation 
ship The sliort mosoduodonum 
part of uhich contains the head of 
the pancreas is characteristic of 
non lotation The manner mu Inch 
the mesenteric axis is stretched 
out betueon the po^teuoi abdom 
mal unll and umbihcal onheo is 
’Striking The aien of true si m at 
the neck of the sac js n oil seen 
bejond it is the sac formed of 
distended umbilicn! cord and 
through Its thin uall the intestinal 
eon\olutions are clearlv Msiblo 
riic iimbihcal \ cm is seen to pass 
o\ Cl the cephalic siu fac e of the sac 
u all to reach the stump of the cord 

t Riqht kiducv 2 lhIorii<> 3 
V'UKrc'is 4 Uuodomim 5 Suponor 
mtbontfnc vrtm 6 Hipo^i'-tric nr 
ttr\ 7 Rectum 8 Imbi’icil onfee 
9 fcmiU intr^tino 10, Uic ii 
Marj.m ot true s« ui 12, linbihc-ii 
^ tin 1 3 ^tump of cord 1 4 Vhtloni 
mil u ill 1 5, 1 ilciform hsimrnt 




Tie 181 — ihe snme as Ftfj 
182 Vntciopostcnoi \ieu, uith 
the sac opened The sac has been 
laid open m such a \\a\ as to 
leac 0 onh the umbilical orifice 
intact Ihe duodenum is seen to 
descend on the light side of the 
middle line and to pass into the 
jejunum in the light side of the 
sac Tiiero is no duodenojejunal 
angle The small intestine he^ 
entirelj m the right lialf of the 
sac m a comoluted mass The 
splenic flexure and adjacent traus 
1 ersD part of colon arc normal 
The colon enteis the sac hs pass 
mg through the left side of the 
umbilical orifice and occupies the 
left part of the sac The louei 
end of the ileum and cTCum are 
seen to form the apex of the mid 
gut loop m the sac and the 
mesenteric lesseK aie seen coin » 
mg doun to this point Note 
that the great omentum has be 
come attache'll to the transicrse 
colon m spite of its extra nbdoni 
mal position 

1 , Ri?!ii. kl(iQc^ 2, Duodenum 3, 
UmbiUcil orifice 4, Jfjunam 5 
Heiim 6 Cecum 7 As^'cndin" coton 
8 , Superior mosentenc vosselss 9 Creit 
omentum 10> Splenic fic'curc 
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fUpes e,u,„ova™s He ^ -u'a," 

pall PBi obvioii5lT mtectod, and alteade tuc sac cuna I .„„o„sls toa.cmic. 

Cose 5— paetial exomphaloc. wittout aJ.oclated aotoimUles operation 

1 ecovery 

Baby W , male, age 12 boms, A\as admitted on June 10 1020, to the 
Hospital for Sick Children, Edinburgh, under the care of I^Ii Tohn h r iser Hie 

child suffered fiom a partial exomphalos There ncre no associated dcfoi unties, 
wd he ■s\as in good condition The sac, about the size of a small oi ingc, con- 
sisted of the distended root ot the umbilical cord, and the umbilicil a cm and 
arteries nere obvious, couismg o\ei its cephalic surf ice 184 and 181) 

The sac A\all nas already obviously infected Immediate opeiation nas luidci taken 
bv Mr Eraser 

' The neck of the protrusion nas sui rounded bj an elliptical incision and the sac 
opened near this point It contained a small quantity of indammatory exudate 
n itli flakes of lymph and intestinal coils, deeply iniected on account of a commencing 
peritonitis There Mere dense adhesions about the neck of tlie sac fl’hese ucte 
separated, and the sac Mas completeK iemo\ed Tlie raa areas of adhesion of the 
boMel Meie re-pentomzed It Mas noted that the extruded intestine consisted of the 
ciEcum, appendix, and loM'cr ileal coils These parts Mere m the position of non- 
rotation, the cfficum lying on the left side of the sac in the rer ersed position, the 
ileum occupjang the right part of the sac Reduction thioiigli tlie narioM umbili- 
cal orifice Mas not possible, and it Mrs necessary to enlarge it bj incising the 
linea alba above and beloM it It Mas then found that the remainder of the 
small intestine occupied its noimal site Mithm the abdomen, but the proximal 
half of the colon Mas anchored ovei to the umbilicus and therefore Mas absent 
fiom its normal position Without dilhciilty, rotation of the midgiit loop Mas 
aitificially completed, and the visceia Meie placed Mithiii the abdomen m then 
noimal sites The abdomen Mas closed 

The child made an uneventful reco%ei\ and left hospital thirteen dajs latei 
m perfect health 


Exomplialos is the condition in iihich the embiyoiiic and physiological 
heinia into the loot of the umbilical coid has Avholly oi paitially peisisted 
until biith It IS cleail) distinguished fiom tine umbilical henna by its 
external appeaiances In contiast to the tine skin Mdiich coveis the foimei, 
the sac of exoraphalos is, indeed, the loot of the coid, much stietclied out’ 
and IS lecognized as a thin, tianslucent, gelatinous-looking membiane The 
neck of the sac is sui rounded by tiue skm, and the line of demai cation 
betMeen skin and coid is cleaily defined {Fjg 182) The vessels of the coid 
couise luegulaily o\ei the cephalic suiface of the stretched sac to meet 
togethei at its apex to foim the coid Tlie sac contains the midgut loop 
in M iole oi part The loop is m the non-iotated condition, and the crncum 
and loMei end of the ileum lie at its apex Thus, m a complete exomphalos 
the miaiit is m exactly the same condition as an embiyo of the ninth Aieek 
so lai as Its iimbihcal sac is conceined IVe have alieadv expiessed the a leAv 
(oiiginatcd by Fiazer and Robbins) that the second and essential stage of 
lotatioii o. the midgut loop is dependent on the leduction of the embiAmmc 
hcinia and fuithei on the sequence m uhich the contents aie reduced Heie 
m the condition of exomphalos Me haAc pi oof of this hypothesis, foi as 
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leduction has not occuned, the intestine leniains -ttitlnn the sae in the 

piimitive, non-rotated condition 
A fuithei point of inteicst m 
1 elation to the inechanisin and 
sequence of i eduction is the fact 
tliat the CcTscum and louei ileum 
foim the apex of the extruded 
loop occupjnng the middle hue, 
at the most dejiendent jiait of 
the sac The ascending colon 
and ma]oi poihon of the tiaiis- 
\eisc colon ioiin the left limb of 
the loop The convoluted small 
intestine foims the light limb 
The tno limbs pass thiough the 
umbilical oiihce close togethei, 
end this point of appioximation 
IS the oiiginal embivonic duo- 
denocohe isthmus In paitial 
exoniphalos the cieciim and Ion ei 
cods of the ileum aie usuallv piescnt m the sac, although the gi eater pa t 
of the small intestine and of the colon have 
been letuined to the abdomen In such a 
case non-iotation afiects that poilion of the 
intestine vliich lies vitliin the sac and the 
caecum is found to be lei cised --i e , the ileum 
enteis its light side — i)dnle the lemamdei has 
taken up a noiinal position Octasionallj'^ the 
Ion est coil of the ileum occupies the sat 
These facts stiongty suppoit the vieu that 
the c.ecum and lovei ileum aie noimally the 
last poition of the midgut loop to undeigo 
1 eduction, and we ma,v considei the condition 
of jiartial exomphalos as repiesentmg an an est 
of the noimal piocess of reduction 

The lecognition of these facts is of sui- 
gical impoitance, foi in oiieiating to lejiaii 
the defect a knowledge of the disposition of 
the paits IS essential 

The intestines aie mvaiiabl}'’ adheient at 
the neck fiom long-standing constiiction at 
tins point, and fiequently theie aie extensile 
adhesions to its walls, foi the delicate sac 
becomes the site of a localued ‘ peiitomtis’ 
fiom the time of bnth Undci such con- 
ditions the distinction of parts is by no 



Fio 185- — 1 he same as 181 
Anterior Me-w Note the hgaturea 
umbilical cord piojecling from the 
summit of the sac The umbilical 
\essels arc uell seen coiir mg o^el 
the cephalic surface of the sac anc 
con\erging on the cord The t^jo 
arteiies occupy either side of t le 
median plane uhiJe the \em_,hes 
further to the left 



Fig 184 — Partial exomphalos Case 5 lateral 
view of sac Note the sharp line of demarcation 
between the true skin at the neck of the sac and the 
distended iimbihcal cord uhich foims its waifs On 
the summit of the protrusion is the ligatured inn 
bilical cord 


means easy 

It is also of importance that, bv means of tins knowledge, the Msccia 


anomalies OE intestinal BOTATION 285 

can be disentanoled and placed m then nonnal sites nitliin the abdomen 
In Case 5, AIi Fiasei accomplished this nith complete success iieung and 
lotating the extiuded poition ol the midgut loop and placing the ca;cum m 
the light iliac fossa 
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SECONDARY HYPERNEPHROMA IN EEMUR 2S7 


A CASE OF SECONDARY HYPERNEPHROMA IN THE FEMUR 
WITH SPONTANEOUS FRACTURE 

By’ L R BROSTER, London 

Mrs E T , age 72, Yvas admitted to the Chaiing Cioss Hospital undci j\Ii 
H S Clogg m FeblualJ^ 1923 

History— The patient stated that in June, 1914, she had been opeiated 
upon by Sn John Thomson-Walkci at the Hampstead Geneial Hospital and 
that hei iighu kidney had been lemoved Up to Julj% 1922, she had been 
peifeetly iiell, but Yihile walking in hei home hei leg ga\e uay , she then fell 
and was unable to get up She felt no pain at the time She u as seen by 
hei doctoi, uho diagnosed fiaetuie of the light feiuiii and admitted hei into 
the local Cottage Hospital wheie the limb ivas splinted She uas alloiied up 
in a chan in Novembei, and uhile being i\ heeled about she slipjiecl off the 



Tic ISfi — Ratcral Mew of fracture 


Fig 187 ■ — Anteronostenor Men 


chan and npuied hei light femui again The limb uas le-splinted, and soon 
altei a sMelhng appealed in the uppei thud of the thigh 

Climcal Exayiination — Theie uas a large tumoui about the size of a 
cocoanut m the uppei thud of the right femui The suelhiig uas moie 
notice ible on the anteiioi aspect of the thigh It uas tendei, tense but 
elastic, Mith indefinite edges Theie uas no sign of infiammation It uas 
att iclied to bone but not to skin oi muscle A distinct impulse could be 
detected in the tumoui, synchionizmg iiitli the heait-beat, and on ausculta- 
1011 a bunt y\ as audible all oi ei it The distal pulse u as unaffected Fuithei 
clinical examination pioied fiuitless 
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RADiOLonsT’s Repokt (F2g9 1S6 and 1S7) — “Gcneial decalcification of 
femiu Pathological fiactuic of the shaft Coiisideiable clcstiuction as a lesult 

of nnhgnant gioiith 
DifTicult to Hay ^\ hat the 
type of gionth is, as 
the fiactine has con- 
fused the pictiiie Most 
likelj'^ a setondai}'^ cai- 
cinomatoiis deposit oi 
an endosteal saicoma 
Opei! V ' ion — A 
diagnosis of secondaiy 
hypeinephioina iias 
in ide and disaiticula- 
tion at the hip joint nas 
jicifoiined by Mi H S 
Clogg, followed by an 
excellent lecoieiy 

kind 2 ’ei mission 
of Sn John Thoinson- 
AValkei the follow mg 
lepoit was subsequently 
1 eceivccl fi oin the Hamp- 
stead Geneial Hospital 
Tic 188 -Section of tlio tnnioui “ i\IlS E T, afe Cl, 

admitted on June 25, 

1914, complaining of liaiinatmia and painful iinctuiition 

Picvioiis Ilisionj — Recent acute attack of abdoniiinl p im and liaiinatinia, and 
a small amount of lia^matuna two 
yeais previouslj’’ 

ExammnUon — Right kidney 
ino\able. Teaching clown to the au- 
teiioi supeiior spine 

Cystoscopy — Right iiietei noi- 
nial in position, laige open rigid oii- 
flee with sliaip edges It contiacted 
but did not close fiilb^ Left uretei 
normal 

Jiihj 31, 1914 — Right kidney 
removed Large liypernepliionia at 
the upper pole 

A}ig 29 — Discharged fit ” 

Functional Activity or 
Rewaimnc Kidni y — U^ea in 24- 

hoUlS SJieCimen 1 5 pei cent ^Uovmg hypernephroma cells nithm 

TJiea concentiation test Fust the lumen of Wood i essels 

specimen, 1 pei cent , second 

specimen 2 4 cent , aveiage, 1 7 pei cent This is below' noimal 

Blood wea, 14 mgim piei 100 c c of blood This does not indicate ant 
1 etention 





SECOSDABT HYPBBNBPHBOMA IN FEMUR 
except that fj^th -lamhar 

ee„t„.™ t icgatded as aaothet secouda.y g.o.tU ju 

aiul fmthev climcal evidence is not yet foitli- 

-A section fiom the gionth {Ftg 188), 


r 4 

r< ^ >5 - m. 


centium lemains 
vertebise 

the spine hut it is suggestive 
coming 

Microscopy of the Tumoer 
shous the typical appeal ance 
of a hypeinephioma, and it 
beais out in a stiikuig maiinei 
the statement of the tiue 
miniicrv ivhich seeondaiy 
hypernephioniata exhibit foi 
then paieiit tumoui 

Fig 189 shows a section 
taken fiom anothei pait of 
the tumoui in uhich hypei- 
nephioma cells aie seen vith- 
in the lumen of the blood- 
lessels This will be lefeiied 
to subsequently in discussing 
the dissemination of hypei- 
nephioma, and it mav be 
added heie that piolonged 
seal eh foi any tumoui cells m 
the substance of the pen- 
osteum both pioximal and 
distal to the tumoui, pioved 
negatn e 

Naked-eye Appear- 
AxcES — Fig 190 IS a draning 
of the temiu, which has been 
split longitudinally on oppo- 
site sides above and below 
the tumoui Fig 190« shows 
the spiead of the giowth 
dow n the medulla in the 
uppei half of the bone w heie 
as Fig 100b shows the line of 
cleaiage of the fractiiie with 
noimal medulla below This 
IS a good illustration of the 
point raised by Piney ^ who 

niamtams that seeondaiy malignant tumouis in bone aie blood-boine, and 
login in the led manow of the pioximal long bones which compiises a small 
aiea at the uppei end of the diaphjsis The led maiiow^ consists of m- 
numciable blood channels with thm walls Consequently theie must be 
considciable wideiung of the blood stream with a coiiespondmg deciease in 




Fig 190 — a, Shewing the growth ind the imoKe 
ment of the medulla aho\ p It 6 Show mg !me of cleac 
age of the fracture and no extension of grow th dow n tlie 
medulla of lower end of femur 
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the late of the blood-flow, factois favouiing the lodgement and gionth of 
malignant cells m ciiculation As soon as the deposit staits gionmg it 
spieads donn the medulla, and spontaneous fiactuie takes place lonei donn 
nheie the compact bone is thmnei TJie same authoi adds that lie can detect 
no lymphatics m bone-man on 

Pmey^ has diann attention to \ci\’^ definite changes nhich occm in the 
blood i^ictuie, and the case undei icvien although not quite typical is suffi- 
cientlj" chaiactenstic foi the diagnosis of metastasis in bone-man on to be 
made 

In the piesent case the folloning blood-count nas made subsequent to 
the disaitieulation ot the limb, so that the dcgiee of anamna is piobably 
pionounccd — 


Reds 

a, 280, 000 


HTWoglohin 

70 per 

cent 

Colour index 

0 8 


Whites 

1 5,000 per 

c inni 

Polj'niorphonutlcir 

82 y per 

cent 

Sm ill lymphocj’tcs 

0 0 „ 

»» 

Laigc lj'mplioc 3 ’tes 

0 > „ 

»» 

"Mj cloblnsts 

1 > ,, 

99 

Eosinpliils 

0 5 „ 

99 

Liigc hj alines 

5 5 „ 

99 

Mvelocvtcs 

0 5 ,, 

9 9 


No nucleated icds seen nliilc counting JOO nlutes 


Summai}'^ of the diagnostic changes exhibited m this count — 

1 A slight leucoc} tosis, chaiactenzed b}'' the jJicsencc of m 3 '’cloblasts and 
mj'^elocj tes 

2 A slight leduction m the numbei of leds nith a lelatncl}' high coloiii 
index 

This diffcis fiom a post-opeiative anamna, where theie is a Ion coloui 
index, incieased white count, and an absence oi myeloblasts and myelocytes , 
and also from a i^enncious anamna oi the septic anamna desciibed bt'^ Huntei, 
nlnch aie characterized b}'^ — 

1 Reduetion m the numbei of led coipuscles, nith a coloui index aboi e 1 

2 Slight leucoiienia, with lelative l)'inphoc 3 '^tosis 

3 Myeloblasts and myelocytes laie 

4 Nucleated led coipuscles always piesent 

Ke 3 ^sei and Foiilds,^ m an aiticle on “ The Extension of Hvpeinephioma 
b 3 ’' the wa 3 '^ of the Renal A^ein ” investigated a case nith the folloning histoi 3 f 
A man complaining of hsematuiia liacl Ins light kidne 3 '' lemoved foi h 3 'pei- 
nephioma Two months latei he develojied a pulsating snelhng in his tibia, 
and died seven months afterwards 

]\Iany sections of this kidiie 3 ’^ weic cut, nith the folloning results Blocks 
of the lenal aiter 3 % pehus, and uietei slioned no abnoimaht 3 ^ Those ot the 
mam lenal vein showed extension of the giowth b 3 ’' this loute Its lumen 
was filled with h 3 '^peinephioma cells, and the nails showed Jeucoc 3 'tic bur 
no tumoui mfiltiation and theie was no tendenc 3 '^ of the tunioui to peifoiate 
the nail of the vessel The sniallei ladicals of the leiial vein showed es 
tructioii of then endothelial lining, but again tlieie nas no rnuial iniasion 
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although It Avas difficult to say Avhethei these ueie veins oi Ijniphatics The 

authois conclude that they iveie the foimei 

This laises the question of the ei ideiiee upon u Inch the statement is 
based that hypernephiomata aie disseminated by lymphatics The htcia- 
tuie quotes mLy cLs of metastases m the legional lymph glands and in 
glands unconnected iiith the piimaiy giouth, but is unusually silent o’^i 
question of the tiansfeience by means of the lymphatic system of the bone 
metastases, ivhich foim its piepondeiatmg mamfestatioii A close study of 
the lymphatie system of the kidney points to a few details ivliich may be 

easily ovei looked i . 

The lymphatic vessels foim tliiee plexuses a deeji set in the substance 

of the kidney, a supeificial set undei the capsule, w'hich communicate fieely 
■with the thud set in the peimepliiie fat Fom oi five tiunks issue fiom 
the deep set, and in the legion of the hilum aie joined bj’’ the supeificial 
set, to folloAY the couise of the lenal vein and end m the lateial aoitic 
lymph glands The peunephric plexus diams diiect into the uppei lateial 
aortic lymph glands A few^ inconstant glands aie sometimes found in 
the hilum 

Now Keyset and Foulds state that there w'as no evidence of lymphatic 
extension, but that this investigation was unsatisfactoiy because the aoitic 
glands had not been lemoved in the opeiation foi nephiectomy The same 
condition would obtain at an autopsy unless special caie w'as taken to lemove 
these tissues m a block dissection 

Caiceau'* states that occasionally the lymphatics spiead this disease and 
m these cases the glands aie enlaiged The legional glands aie chiefiA’^ impli- 
cated, and laiely those of the inguinal legion ]\Ionis quotes a case wdiere the 
glands involved cieie of much gieatei sixe than the piimaiy grow'th ni the 
kidnej'^ It is also said that secondary deposits may give rise to metastases 
m the glands diaming the legion m wffiich they aie situated 

Cases — To emphasize the difficulties m the diagnosis and the vagaries 
of the secondaiy manifestations in which the piimaiy growth lies dormant, 
tlie following quotations fiom the hteiatuie are given — 

Paul Albrecht^ lecoids foui such cases The fiist is that of a man, age 
60 His fiist sign was a spontaneous fiactuie thiough the lower thud of the 
left feniui For this amputation w'as pei formed thiough the upper third 
The condition was diagnosed as a myeloid sarcoma Five years latei a tumour 
appealed m the lower thud of the light feniui, another m the jaw^ a thud 
the size of a hazel nut m ei the thud nb, and a fourth as a pulsating sw'elhng 
in the skull A year latei his remaining femur fractuied spontaneously, and 
a similai fate befell Ins left humerus m its upper thud At the autopsy a 
Inperncpliioma was found nr his left kidney, vith additional metastases m 
the biaridei, lung, omentum pancieas, and lieait 

Ihe second a man age 42 developed a lump o\ ei the right fiontal and 
panetal bones, which was diagnosed as an osteosarcoma He died duimv 
tlie opeiation and the tumour was found to be a hj^pei nephroma 
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The thud was a man, age IS, uho had a fluctuating spelling of the knee, 
which uas thought to be tubeiculous Amputation Mas peifoimed and the 
condition ivas found to be a liypeinephioma of tlie louei end of tlie femui 
The mine lemamed iioimal, and the patient later dc^ eloped a tumoui of 
the light kidney and metastases in the iiglit side of tlie licad and m the 
metacaipal bone of the light middle fingei 

The fouith uas a Moman age G6 She tomplamed of a lump o\ei the 
claMole, iihich iias diagnosed as a cold abscess At the post-nioitem theie 
Mas a Ip pcinephioma m the left kidney, and m addition metastases m the 
left humeius, anothei beloM the light kidnev, and a small one in the left 
lung 

Maclcod and Jacobs® lecoid tMO cases of seeoiidaiy Ip'^iieiiiephionia in 
the stcinuni M'liich mcic diagnosed as aneuiysin Muscholl® lecoids the 
sucessful iemo\al of a liypeinephioma in a Monian of 10, mIucIi gien 
fiom the posteiioi abdominal Mall, betM’cen the spine and the left kidne}" 
It Mas adheicnt to the panel eas and had no coimection Mith the kidneys 
oi supiai dials 

Baumgaiten’ dcsciibes a ease of ‘malignant neoplasm’ mIucIi leniained 
the same si/e foi tMcnty yeais Mith no disability Its oiigm Mas m an 
accessoiy supiaienal betMCcn the layeis of the tiansicise mesocolon, mIiicIi 
deiiveel its blood -supply fiom an anomalous lesscl It Mas successfully 
lemovecl and the patient lemamed mcII foi a time and then dei eloped pain 
in the left uppei aim and the eighth light iib , latei jiain m the left feniiii 
and a sMelhng of the humeius Befoie death she coughed up ‘bloody 
sputum’ Unfoituiiately no lesult of the autopsj^ Mas added 

Bullowa^® lecoids the case of a man, age 61 He complained of pain 
m the light giom and light side ladiating to the back Tmo Mceks latei he 
developed a SMelhng m the light gioin He Mas opciated upon foi light 
heinia Latei he developed a lump over the tMcIfth doisal veitebia mIiicIi 
pulsated and emitted a biuit Paiaplegia folloMed and then death At 
the post-moitem a h3qieinephioma the size of a tennis ball Mas found in 
the upper half ot the left kidney, it M'as encapsuled and theie Mas no 
extension into the veins The lump in the right gioin pioied to be metastases 
in the glands 

Prognosis — The piognosis of Ip'peinephioma makes gloom)’' leading 
On the M'hole the statistics given aie faiity unifoim and laise inteiesting 
points of relative value 

Keen, Pfahlei, and Elhs® give the duration of the disease as fiom fifteen 
M'eeks to eight j'^eais, ivith an average of tM'o and a quaitei yeais Richards s 
aieiage Moiks out at tM'o and a half 3 ’^eais, and Caiceau’s^® at tliiee and i 
half years The expectation of life is much shoitened on the appeai- 

ance of metastatic deposits, although Albiccht^^ desciibes a case mIiicIi nas 
able and M'ell tM'o j^eais and seven months after the icmoiml of metastases 
m the scapula, the kidney having been removed foui 5 mais pieviously J le 
same author describes a senes ot 16 iiepluectomies, of mIiicIi onl)’’ J neie a ne 
after four 3 '^eais, of the latter, metastases appealed in 3 In anothei senes o 
21 operations oiity 1 Mas alive foui yeais aftei the opeiatioii 
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Ca.cea.» a ^ “ --0’^ 

immediate moitality A^as , coated Of the 43 ^^ho died latei aftei 

“ir: ca“ : 

''“"ae'folloam, UH. sl.oas *e length of t,me ah.ch elapaecl betaecn 
nepluectomy and death fiom metastases m 33 cases 


rniiou XooFCv^it 

1 jear and undei, I'J' 

1 to 2 S 

2 „ a , ^ 

3 „ -i „ 1 


PI MOD NO 01 C\=rs 

4- to > 5 cats, 1 

7 ,, 8 ,, 4 

10 „ 11 „ 1 = 


The dmation of life in the 43 cases nho died latei aftei nepluectomy 
t\as as follotvs — 


pppioD No opC\«!S puion No or Ci‘rs 

1 jear and under, 22 

1 to 2 teats, 11 ‘ >. ° 

2 .. 3 „ 0 10 „ 11 


4 to 5 tears, 1 


1 

1 


: 43 


The fate of the 31 suimvois aftei opeiation is shown m the following 


PERIOn No OP C^'FS 

1 jeai and under, 9 

1 to i jears, 0 

2 ,, 3 ,, I 

3 „ 4 „ 2 


PtBIOD No or CiSES 

4 to 5 yeais, 3 
1 3 ,, — 

0 „ 7 „ 1 

9 „ 10 „ 1 = 31 


Site of Metastases — In Caiceau’s list the mam metastases aie giten 
as follotts Bone 35, lungs 21, litei 8, legional lymph glands 11 

In the bone cases the relatite fiequency tvas Femui 7 veitebisc 7, 
libs 6, skull 5, clavicle 2, pelvis 2, humems 2, scapula 1, jatt 1, tibia 1 
metacaipus 1 

All paits of the body may be invoiced, although theie is occasional 
immunity Albiccht^^ gites 15 cases m which bone metastases appealed 
in 8, and lung metastases m 7 He also says no spiead along the mmait 
tiact has been detected II L Kietschnei^^ desciibes hypeinephiomatons 
nodules in tlie skin 

Blood Changes — ^IVith legaid to blood changes accompanying secondaiy 
deposits in hone the hteiatuie onty contains tno fleeting lefeiences Iveysei 
and Foulds' gue the following blood -count in then case quoted ahoie 
EvsthioeUes 3 450 000, leucoc^fles, 10,000, hierroglobm 54 pei cent 
Ileie theie is definite angemia which may he accounted foi by the hannoi- 
ihagc 

Biillowai^ m a case of hvpeinephioma with spinal metastases, gnes the 
following diffciential white count Leucocytes, 9200 pol3mioiphonucleais 
72 pel cent, tiansitionals, 2 pei cent, hnnphocjfles 25 pei cent 

SOL \1 — NCr 42 


21 
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SUMMARY OF THE CASE 

1 TJie inteiesting point of tins case is the length of time — neaily ten 
■^eais — befoie the appeal ance of a bonj' metastasis aftei the lemo^al of the 
kidnej'^, the longest time quoted in the hteiatuie being ten yeais 

2 The site of fiaetine is the usual one, and the position of the secondan^ 
giouth IS m its usual position 

3 The conclusion is foimed that the dissemination of secondaiv hjqiei- 
nepliioma in bone takes place via the blood-stieani, and the cMdence is based 
on the detection of tiimoui cells n itliiii the lumen ol the blood-i essels, and 
also on the absence of aii}"^ mhltiation of the lymphatic channels, cspccialh’^ 
those m the peiiosteum aboAC the tumoui 

I ha^ e jileasuie m acknowledging my mdebtedness to Mi II S Clogg 
foi allowing me to publish this case, also to Di Alficd Pine\ foi Ins help 
and foi photogiaphing the sections 
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PAGET’S DISEASE OF THE NIPPLE. 

By Sra GEORGE LENTHAL CIIEVTLE, Lon-boy 


INTRODUCTION 

I PROPOSE to attack tlie pioblems involved in tins aiticle and aiiive at 
definite conclusions concerning them by means of lepioductions of -whole 
sections of eight hieasts suffeung fiom Paget’s disease of the nipple The 
sections have been cut in paiaffin by a miciotome I had specially constmcted, 
and they can be examined by a one-twelfth oil-immeision lens Theie is 
no likelihood of being able to demonstiate and solve the pioblems connected 
vith Paget’s disease of the 
nipple without the aid of 
such sections of the bieast 
cut in senes Fuithei e\i- 
dence is also included that 
has been gained fiom the 
examination of small sections 
iioin othei bieasts sinnlail}'^ 
affected 

I shall fiist letei to cei- 
tain anatomiCc’l ]ionits that 
aic impoitant , then, aftei 
shoving vheie Paget’s disease 
of the nipple begins, pioeeed 
to desciibe the appeal ances 
of the disease in its diffeient 
stages and finally to place in 
collect 1 elation to it the 
glandiilai caicmoma that ’S 
usually associated v ith it 
In doing so I endeaiom to 
iddiice cogent leasons foi 
coiisideimg that Paget s dis- 
cise of the nipple is a piimaiy 
malignant disease , also that 
t)ic glandulai caicinoma of the bieast to which I have ]ust lefeiied is a 
sccoiuhiv piocess, although it is a piimaiy caiemoma aiising in the epithelial 
cells of the gland Fuithci I -aish to enunciate wliat almost amounts to a 
lav Tliat eaicmoma aiising m the bieast below a hue diawn paiallel with 
the toji of the nipple and immediately below the expansions of the outlets 
ol minimal^ ducts (Fig 101) docs not induce Paget’s disease 



Fig 191 — -Dn^ing of a normal ninple At A is a 
duct outlet Into this the duct can be* seen opening 
B IS a duct outlet containing the openings of two ducts 
C IS one of the ducts u Inch open into this outlet D E is 
the imaginary line u Inch I ha\ o described in the tent 
as being dra-nn parallel to the surface of the mpple below 
tiie duct outlets It must be \ery lare for auv enrem 
oma of the breast arising below this hue to induce 
Paget s disease of the mpple 
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Fig 193 — A plugged 
duet outlet, A afiected by 
Fagot’s disease of tlie 
nipple Opening into the 
outlet are two ducts, B 
and C into u Inch the plug 
e\.tends B is the end of 
the duct D in Fig 205, 
and C IS the outlet of the 
duct A in Fiff 194 



SURGERY 


Fie 192 — High poupr 
photograph of a duct out 
let uhich contains a plug 
otherwise it is normal A 
IS a sebaceous gland the 
duct of which can be seen 
opening directlj into the 
outlet Ai IS another seba 
ceous gland The arrow at 
B points to tlio surfaco of 
tl 0 nipple The arrow at 
C points to the opening 
of a duet and shows its 
cpitheluiin becoming a thin 
la\er and passing fiom 
the squamous tow aids o 
columnar U pe 


A 
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Anatomical Points — mammai y 
svuface ou the top of the nipple 
Into this outlet open the ducts of 
sebaceous glands nliich suiiouud it 
{Fig 102) The outlets of the mam- 
mai and sebaceous ducts aie lined 
by the same type of epithelium as 
that which coveis the nipple and its 
aieola Two ducts may tei inmate 
in one outlet {Figs 191 and 193) 

The outlets ot mammai y ducts 
tiequently contain plugs (consisting 
of desiccated shed epithelium and 
possibly sebum), which maj'- extend 
a little nay into the ducts {Fig 
193) The epithelial lining of a 
duct before leachmg its outlet is in 
a transitional state, and is not 
columnar in type The plugs may 
act as niitants, oi then piesence 
maj'- encouiage the action of othei 
agents of nutation A duct, n hethei 
its outlet be plugged oi not, could 
undei ceitain conditions act as a 
ixithnay to the deepei paits of a 
bieast foi agents of nutation {Figs 
101 and 191) ^ ^ 

To shon the possibility of 
cutaneous ducts acting as path- 
^'ays foi Inmg agents of nutation, 

It IS iiileiestmg to point out a i 
cutaneous gland ni nhich lies a 
nematode noun nhicli gamed en 
lajicc by means of a duct {Fig 
•^1 In othei cutaneous glands 
;;oiim oi the same natuie existed 
111 diffeieiit stages of evolution The 
obsenoho., „ ne, a, a a.,- 

■wmal slm of the fioj 1 

It IS also mteiestmg and m- ’ 

tiuctn e to leniind the leadei that ^ 

tlic basal cpitliehal cells Imimr the j 

» -"C i„5,„e„lcJ especmilj 

bcc. piegnant ; 


duct nidens as it opens on to the 
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afferted w all i duct outlet at A 

the outlet IS Toa"dfn^aTlcrth^ “PP’’’ 

J'hich ,S filled IV, th cfrcinoma cells 
be seen ending abruntlv ^ which can 

"hat resembles Pneeix j ''®'’®™°nia some 
The cells W ‘te nipple 

and had rauItinhJd to n 'acuolated 

ddafng the S There “^1 

bodies m thesreells The ® 
lining a duct at this oart is ? tio>'>nal epithelium 
change from the s?ubP unde-gomg a gradual 
-•^t a collectiA of <=t>Iuniimr tjpe 

those m the tumour at 's ’a ’'fsembhng 
this part IS lined b\ columnnr tit 

at D are not cohiminr .t*'^ trails As these celk 
hate been transpuLeL fro that the, 

umnar cell care nomf?o i, T ^ ^ the eol 

The duet outlet TM ‘'l ° Fig 205 

F>a 193 ’ * Ptit-t of the outlet c ,n 
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to chflnges in a mole that has become malignant In addition, the eailv 
changes in Paget s disease aie lemaikably like those seen m the eaihest 
stages of lodent ulcei '\^hlch also aiise in the deepei layeis of epithelial cells 
I 'sionld like the readei to compaie Fig 21S AMth the figuies I publislicd 
in a papei on “The Mulfcicentric Oiigm of a Rodent Ulcer” (Tnr Bitinsn 
JouaN-i-L or Surgery 1922, Apiil, ji 529) 

It IS not pioposed to say moie about the lesemblance between Paget s 
disease and rodent ukei than that they lesemble each othei by beginning 
m the same laveis of epithelium, in the occasional occuiience of epithelial 
cell nests, and in that m each the peimealion of lymphatic lessels must 
be exceedingly laie 

Fig 106 IS included to shoii that acini can be piescnt in the nijiple and 
that thciefoie a caicmoma beginning in the nipple may be acinous and not 
neecssaiily of duct oiigiii This nipple is full of secietuig acini winch extend 
up to the tine skin of its smface The specimen came fiom a lactatmg 
bicast of a iionian tliiee months aftei naituiition 

SITE OF ORIGIN OF PAGET S DISEASE OF THE NIPPLE 

It IS non my object 
to dioM that Paget s dis- 
ease begins as a jnimaiy 
disease m epithelial cells 
situated aboi c an iniagmai '>’■ 
line diann naiallel nith tlie 
smface ot the nipple immc- 
ciiatch bclon the expansions 
that occiii in tlie mainman^ 
ducts befoie thex^ teiniinate 
upon the smface of that 
stuictme In addition, at- 
tention IS dnnn to ceitam 
facts suggesting that a com- 
mon site of oiigm is possiblv 
in the outlet of a maramaix 
duct 

I'll si It niax be stated 
that a caicinonia beginning 
hclon tliatlmeisxeix laieh 
assoc latecl n itii Paget s clis- 
c isc ol tlic nipple This is 
•>0 in spite ot the fact that 
nnn\ caicmomata gion m 
masses nght into the nipples 
and leach the epithelial sm- 
laccs without inducing am 
Unnges m them In othcI 
Mice linens tiic Kmphatic xcssels of the nipples 



me peimcatcd nitli caicmoma 
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cells m small oi gieat clegiees, also A\itliout any signs of Paget’s disease 
A caicinoma ansing in the bieast below that line may in some instances 
actually invade only the basal laveis of the ejndeimis of the nipple, 
oi in otheis it ma}’' even iiiA'^adc the whole of the epideimis of that 
stiuctuie without inducing any change apait fiom the effect of picssuie 
{Fiq 197) 

I now desciibe tuo examples of quite supeificial caicinoma that 
began m the nipples ]ust below the imagmaiy hue Aiithout inducing Paget’s 
disease The fiist specimen is that ivlneh Sn Hugh Rigbv kmdty allons 
me to publish of a duct caicinoma of the bieast There uas no Paget’s 



F G 108 — r OH poHGi leproduction of the nipple nnd contained duct carcinoma fi om a 
patient iindei the care of Sir Hugh TJio surface epitlieUum of tlie nipple Hindi is 

intact at B C shows no sign of Paget’s disease E is a duct containing n large multiradicular 
papilloma of doubtful nature the tumour began bolon the imngmnrj lino DE of Fig 101 


disease {Fig 198) The caicinoma vas of a paiticulaily malignant t 3 qie 
and the axillaiy lymphatic glands ueie implicated The piimaiy tumoui 
Avas m the nipple, and A\"as so small that its detection lequiied caieful 
palpation Theie Avas hamioiihage fiom the nipple The patient Aias 
unman led, age 36 A'^eais 

The pathological lepoit aa'us “ Tubulai and intiatubulai papiUaif 
cuboidal cells, laiety squamous and homy, caicinoma of duct of nipple 
Theie is also a laige multiiadicular papilloma existing m the duct at E, 
Fig 198 The papilloma is not m continuity Avith the tumoui aboAC it 
The surface epithelium has been shed m paits, in othei paits uheie it is 
coA^enng the papillae of the tiue skin it is eithei peifectly noimal oi 
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been k.lleel .« .,«< n.thont umlcgou^ l>.>gcl s J 

^Mthout inducing Paget s disease llcic .iic wo 

common and usual state of things mmnoil 

In the whole of mv collection I ha^c only one spcanicn ilial • W" ‘ 

the Mew that Paget s disease ol the mpplc is a sccoiidaM 
upwaul spiead of a subjacent caicinoiua I icpiodvuc it in ^ " 

Paget s disease is affecting oiih a lew' basal cells in the epKlcimis ol 

nipple and a duct wall 
The basal cells ha\e sep- 
aiated fiom each othei , 
they ]ia\c lost then 
piickles , they ha\ e be- 
come vacuolated , and 
aftei multiplication thc^ 
liaie invaded deepei tis- 
sues A tew coiicentiic 
cell inclusions can be seen 
This is the smallest lesion 
ot the kind 1 liaie seen 
and it induced no iisible 
clinical change in the top 
of the nipple where it 
was situated Di Aithiu 
Wliitfield and I considei it 
to be an eaily Paget’s dis- 
ease of the nipple The 
bieast contained a laigc 
caicmoma that extended 
up to the side of the aieola 
The nipple was fiee fiom 
imasion by this caicm- 
oina Tins specimen might 
be legaided by some as 
cMdence in siippoit of ihe 

idea that Paget’s disease is due to the juevious existence ol subjacent 
caicmoma It w^ould be difficult, howevei, to beheve that so laige an 
uiideilymg caicmoma had induced so mmule an aiea of Paget’s disease 
^ly explanation of the pathological changes in tins specimen wall be seen 
latei to be as follows Paget s disease of the nipple is caicmoma wdncli in 
this instance has eithei begun independently, oi possibly as an exception 
to my rule, has occuued as a piimaiy disease as a result of the action of 
the same agents that induced the uncleilymg caicmoma of the bieast 

I am glad to say many authoiities agiee wnth me in describing as 
caicmoma a piocess of epithelial hyperplasia that is consicleied by othei s 
not to be caicmoma To make myself clear I will attempt to show^ how it 



Fig 199 — Low powei lepioduction of a duct cmtmoinn 
of the nipple (female) which begin below the lino DE of 
Pu/ 19] The smfnee epithelium wn? intact at A and P 
and shows no sign of Paget’s disease lymphatic lesscls 
below the surfaeo epithelium of the nipple nio filled with 
taicinoma 
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IS that theie is an element of clisa^ieement on the sulijctt Take the upjiei 
pait of the longitudinal duct in F<g 207, and imagine a tians\eise section 
of it at E , it ^^ouId ha\e shonn a dilated duct full of mulliphung epithelial 
cells, abnoimal m ehaiactei, nhieh shon no cMdcncc of iinavhng the coii- 
neetive tissues Theiefoie it is said that the contents of the duet cannot 
he caicinoma Now imagine that anothci tians\cise section of this duct 
liad been made at A in Fig 207 Ileic a dilated duct full ol the same 
giowth would haic been seen but at one point iinasion of the duct walls 
IS so peifcctlv obi ions that all would agiec that the lesion is caicmoina 
My opinion is that caumoma is picscnt m lioth oi the imaginan tiaiisicrse 



Tie 200 — T OH pOHOi lepiochiction of top of the iiipplo nith tlio sinnllcbt rico nffocte'l 
bj Paget', disease (betneen A nnd 5) tlmt I lia\c c\ci =oen A mnsa of subjacent omci 
noma was gioning upnards from tbo subjacent bieast nbicb bad leacbed the areola on one 
■iide of this nipplo tbeie Has no carcinoma of the nipple excepting the Paget s di'=ensc of 
its epitbeliiim D is Paget s disease of tl e nipple iihoie the mi nsioii is most mail ed E 's 
the aftected and plugced teimination of a duct just befoio it lenelics its outlet F is the 
edge of the affected outlet into uliich E lends epithelial cells from E and F aie imndiiig 
the '-mroimdmg structme C 'S i plugged duct outlet but otliernise is noimal 


sections I huinbl}^ believe that manv of those who disagiee with me now 
will agiee with me when they become moic fnllv acquainted with all that 
whole sections of bi easts can teach them 

I will now' pioduce fuithei CMdence to show that Paget’s disease begins 
as a piimaiv disease m the epithelium situated aboce the iinaginaiv hue 
ah cad}'- indicated It w'oidd he inteiestmg and pcihaps moie coneJnsne to 
111 }' thesis that the bieast caicinoma is secoudaiy to the Paget s disease o 
the nipple, if I could show a specimen of the lattei that was not associatec 
with the foimei Failing this CMdence it is impoitant to point out 
the condition does occm elsewheie than in the nipple as a piinian disease 
and in the absence ot anv othei foim of caicinoma foi example, se 
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Ful 201 Duiiu£f SIX \cais Pagcl s disc.»sc 
spreading in tlic skin coNcinni this 
patients abdomen in the absence oi aii\ 
othev foim of caicinoma in Ibc bod\ 
The lesion lieie depicted m.is c.iicfiilK 
examined micioscopicalh 

To pieieiit constant lejielitioii I 
mai sas at once that I lia\o no speennen 
tliat does not show in at le.ist one dncl 
the changes seen in tlic duct at B in J* ig 
210 Tlieie IS eiidcncc m ail of a dncit 
contniuitv betiieeii caHinoma in <i duel 
and in the disease on the siiihiec tin 
contniuitv of disease inai not pcisist and 
IS liable to leappeii aCtei intcmijition 
{Fig 210) These facts could be tal cn 
as Aiguments in faioni of Paget s disease 
of the nipple liemg a sccondaiv disease to 
the picseiice of caicinoma m tlie u|)pci 
duct legion Such aignnicnts aic icfiitcd 
bv the statement that if tlic caicinoma 
111 the duct neie piiniaiy and Paget s 
disease nere secondaiv then the latlei 


ol 
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the nipple had been slonii 



1 K 201 — l>nc,et'b nii'Cnvo of tlic 
unnile on the uhiloincn of ii uinu nue 40 
'i In diicncc wa*! cnrnfulh csaiiiintil 
mitio^copnallv Jho Jrcjoii liiiil Iictn 
spreadinp for six leaib 1 imlilwhed tin- 
photopiauli proMon h in oidti to choM 
the Inmtation of the losioii to ihi tiiith 
doisal mr\o atoa CNfaptini. ftn tin 
pre?ctica of tin"! disuict thoio nac no 
enitinonm m tho bod\ foi si\ com- 



■would he a common and not a laic 

condition Also the fact must be borne m mind tliat Paget s disease c.in be 

mull K entile m oiigm and foci 
of nniltieentiic oiigm oteni in 
paits on the sin face ot the nipple 
that aic not in eontniinty Mitli 
caiemonia m a duet {Fig 21.3) 
An extensu c Paget s disease 
of the nipple is lepiodiicod m 
202 The 11 hole ot the 
noinial suifaec epithelium ol the 
nipple and that of a laige aica 
oi the aicola has been destioied 
by the disease Apait fiom the 
caicnioma in the uppei legions 
of til o ducts, aftci an exliaustii e 
seal eh foi a tuithei eaieinoma 
of the bieast I discoieied an mi- 
suspected small aiea not biggei 
tliaii a spilt pea at A Fig 203 
111 the depths of the gland It 
had only infiltiatcd the connee- 
tii e tissue aiound it In no 
pait of the bieast iieie theie 
theiefoie the lim]ihatie i esscls 


Tic 202 — rtastin stained section of 

Paget’s disease of the nipple reinale nge 48, 
married Between A -tnd B is the nipple, and nt 
A pait of the areola A and b marl tlie limit of 
the disease c marks the position, of a duct and 
its\!hranehes fuU of a multiradiPuHr pamUoinn 
M Inch IS seen under highei magnification at A and 
C in Pir/ 204 e is the duct of nlucU C is a 
continuation There is no carcinoma in the uppci 
parts of E nor in am of the otlier ducts of tlie 
mppie The elastica m E has undergone gieitci 
mperplasia than am other duct m the bieast 
The dotted line D maiks tlir position of the 
acuious cnrcinoma m the next section of the •^erJes, 
nUicU IS seen \t A in Big 203 


am peimeated Ijmphatic \essels and 
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subjacent to the diseased aiea on the suiface fontained no eaicinoina In a 
duct at C Fig 202, tlieie uas an extensive and unsuspected multuadiculai 

papilloma, the cells of uhich ueic 



all contained uitlnn the duct [Fig 
20 J-) It inav be an example of 
an caily duct eaicinoma, but if it 
be it is one tint has not tians- 
gicssed the natmal boundaiies ol 
the duct The dilTicultj’^ in assiiin- 
mg these tumoui foimations to be 
an mduemg lactoi of the Paget s 


Fig J03 — Repiodiictioii of tlio nevt setlion 
in the senes to i’ll/ 202 situntccl nt tlio position 
of tl 0 dotted lino D in Fig 202 A Iho ncinoiis 
cnrcinoina (two tliirds natnrnl 'i/c) to nliieh 
lefeicnce I'ns inndo in deseiibmt, 1 ’n 202 
Ihe cnroinoina is infiltintinp; tlio surioiindinc 
tissue B lepiesonts the position of the nipple 
In no pnits of the biesst were an} Itrnpimlie 
1 essels to be seen contamiiicr cncinoinn 
Besides the Bngot s disease of the nipplo nnd 
laicinoinn A no other enreinonin cMStcd in this 
breast i nlcss the multiiadioulni papilloma A 
and C in Fig 204, contain a duct carcinoma 

actnitv in the acini {Fig 20o at E and 
[Fig 205, D) In anothei duet'thcie 


disease on the suiface is too gieat 
I tan only belies c that the disease 
on the sin face of the nipple uas 
piimaiy 

Anothei specimen of Paget s 
disease of the nipple about the 
same m extent as that in the 
aboA e figmes is icpioduced ni 
Fig 205 In a segment of this 
bieast thcie is imich epithelial 
Fig 200 at A) as uell as m one duct 
is a limited actn itv of epithelium 


uhich IS m continuity uith the 
disease m its outlet {Fig lOI) 
The outlet is common to both 
these ducts {Fig 19S) It is 
mteiesting to obsene m these 
tuo ducts that thcic is so much 
moie epithelial actn itc^ in one 
than in the othei I belicc c 
caicinoma exists in both ducts, 
but while in Fig 207 it has 
leached the stage of invading 
the vails of the duct, in Fig 
104 it IS still limited to the 
natmal v alls of the duct Theie 
IS anothei fact to be obseived 
m that pait of the disease which 
has spiead to the aieola mz 
the ducts of the sebaceous 
glands and the ban follicles 
ha\e been attacked by Paget’s 
disease of the nipple {Fig 20S) 

I could not discoA^ei peimeation 



Fig 204 — A B and C aie bianclics of the duct C a 
Ftg 202 under bighor magnification A nnd C can 
seen full of inultiiadicular panillonia Part of tbe u 
B eontains semi orgnnired tissue containing a 
connective tissue cells embedded in 
mnteiinl It may be the result of a b'cinoiihage 
ne no epithelial colls in this part of the duct 


of hmphatic vessels by caicin- , 

oina cells m anjr pait of this bieast iXgam, it is difficult to assume tia 
the caicinoma m tins bieast could ha^e induced tlie Paget’s disease 
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F}g 209 lepicsents i small lesion of Pagcl s disease liniilcd to the 
top of the nipple Ts\o mammaix tlucl outlets aie aftcctcd nitli P.ifjel s 
disease In one only {Fig 230) is caicinonia picscnt in the due I l){lon<,on" to 
it Aftei exaininnig hole sections 
of this bieast I could find no othei 
caicuioina e\eept a feii Ijinphatie 
vessels that veie blocked by caici- 
noina cells {Ftg 210, D) These 
cells, theiefoie must base oiigin- 
ated in the small anioimt of caici- 
noiiia ill the duct at Fig 210 B 
In all the abose speciinens 
vhich aic examples of the usual 
conditions it vould be moie hkelv 
that the supeihcial disease had at- 
tacked the videly sepaiated decpci 
stiuctures as it spiead to them 
one aftei the othei, than that the 
deepei paits had all become affec- 
ted one aftei the othei and had 
then induced the supeificial disease 

vessel, eonta..,,.,, ea.cL„,f Z 

eluded those lymphatic i essels that 
he beneath the Paget s disease 
I niav misiindci stand Mi Samii- 
son Handley’s exjilanation of Paget s 
disease of the nipple^ -when I assume 
that he attiibiites the disease to the 
plugging of the subjacent lymphatic 
1 essels bv caicmoina cells I hai e 
just shoun two specimens of Paaet s 
disease of the nipple in ivhieh'^thc 
eaiciiioma in the bieast had not 
leached anv lymphatic vessels 
theiefoie the nipple disease could 
not haie been due to that cause 
1 liaie foui othei specimens ni uhich 
some lymphatic i^essels situated in 
othei paits of the bieast aie 
eeitamly peimeated— foi example 

®-but the 
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Fig J07 — CoUiinmu coll caicinoina octuiiinc m l«o blnncllc^ of tlio duct nt D lu 
Fill iOD llicie 1 “ in\asioii of tlio suiioundin^ connci-lnc tissue in tlio binnch B nt A tiiul 
m the binnch D nt C E innil s a plnco wheio in tho tc\t I nsl tho icndci to iningme that 
the duct hns boon cut trnnscciseh nnd to compare it uitli nn iiiinpinnn tiniis\ci»e section 
cut It A 



Fir 208 — A hair follicle uitli its sebaceous glands lemoduecd under high po"er froii 
the inngin of tlie Paget s disease of the nipple of Fitj 205 at B Paget s disease ' 
nipple cm be seen affecting the basal lajei of this hair follicle at C A is the hair 
Pigets disease of the nipple 
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„u.c. ..and t.,c ,nst of yc,„,cns d. 

,.c Plugocd v.th oa.cnoraa rclK shod ™> s s "H t-' ’ ‘ 

the condition can occm dscnhcic on the bo(K as a ]nnnan 
the ahsenee of all othei loiins of caumonia 

I pass on to d,a« nltcnt.on to to, Ian, fat Is that 
heU^eL tho oiig.n ol I’agol s disease of tlie nipple and the oiHU 1 maim . 

‘’"''1 Pooets disease of the nipple begins on Ihe lop ol Unit slim Hue (PiiO 
200 and 200) and not on its sides noi m the aicoli it sccliis icasoii itile U 
assume that the duet outlets Mhiet, aie Imiited to this poi ion '« 'I- 1 
some essential pait By the nutation tonsequeiil on then elosinc In pliv 


A B 



Tig 209 — section of bieasfc affected b\ Papet’s disease of the nipple rcnin^e 
nge 52 married Lines A and B inaik tho limit of tho disease C is a inninninr\ duct 
outlet winch leads into the affected duct that opens into it The duct is full of cnicinoinn 
and is lepresented in the figure by four blaci marl s D is a plugged duct outlet affected b\ 
Pipet’s disease of the nipple Tho duct which ended m tins outlet did not contain carci 
noma A branch is cut longitudinally and lies a little belou it Abo\ o the duct outlet tlicie 
uere some lymphatic aessels plugged with carcinoma cells uhich must ha\ o been dcriaed 
fioin the carcinoma in the duct leading into the outlet at C 


they appeal to me to affoid the essential explanation of the incluction of 
Paget s disease 

In Fig 210, C imII he seen a duct outlet blocked Iw a plug suiiounded 
Paget’s disease of the nipple iMth no coi i espondnig lesion on the siiiface 
epithelium at this pait In the same figuie at A a similai blocked duct 
outlet IS pieseiit, but m this instance the deepei duct (Fig 210 B) Mith 
Aihicli it is continuous contains eaily caicmoma, mIiicIi ivas absent fiom the 
dcepei duct belonging to Fig 210, C 

To complete this pait of my aiticle I must add that, had it not been foi 
the eaily disappeaiance of almost all sebaceous glands m Paget s disease of 
the nipple theie might be some evidence to show that it can begin in the 
basal cpithehum of then ducts as they entei the outlets of mammaiy ducts 
Ol tcimmate upon the suiiace of the nipple 
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Kig 210 — A liiglier inagnifif^ation of pait of the nipple sho'ivn in 209 A is a plugg^^t^ 
duct outlet uincli is affected bj Paget s disease of the nipple The epideimis co\eiing it is 
not affected bj this disease It appears that Paget’s disease began in this duct outlet B 
is the caicmoma of the duct Its opening on the surface is not shoun in this section 
trace of in\asion of the connectue tissues bj caicinoma can be seen C is anothei duct 
outlet affected by Paget s disease of the nipple Its opening on the surface is not seen in 
this section The duct uhich led into it did not contain carcinoma It appears tha 
Paget’s disease of the nipple began also m this duct outlet On the suiface oi the nipp*^^ 
Paget s disease evisted but it is not slioun m this section D A lymphatic pluir ^uth carci 
noma cells Avhicli must lia\e been deii\ed from caicinoma in the duet B a« no othei 
carcinoma except Paget’s disease of the nipple existed in the breast 
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THE PATHOLOGICAL APPEARANCES IN PAGET S DISEASE OF THE NIPPLE 

HaMiig dla^\^ attention to tlie fact that the disease is a piimaiv disease 
in the nipple as nell as elsewlieie in tlie body, I pass on to deseiibc tlie disease 
as it affects the nipple, and 
to shon, incidentally leasons 
nhy I am coiiMnced it is 
caiciiionia Sometimes the 
disease affects an isolated aien, 

■\\lncli IS not m eontinuitv 
mtli anv pait of the mam 
disease that exists elsen hei c 
in the nipple (Figi 211 and 
212) The specimen not only 
affoids an example of the 
imilticeiitiic oiigni but it also 
affoids a beautiful example of 
the disease in the eaily stage 
A fen cells of the basal laj eis 
of epithelium hai e become 

Etnclt?' ™Y'"^othei the^ liaNC become ^acuolated, they have lost 
mitosis ThV ^ epithelial cell imdcicoing 

piesence of I muT r"" indications of the disease and the 

^ F,P 01 a ” ^^Suie mdicates a piocess of epitliehal activity - 

i - siions anothei isolated aiea of eaily disease, lepioduced fiom 





Fir 211 — Iho edge of nii Pointed n’-cn of rn"Ct’s 
di^Mso of lilt, nipple m the disease of the surface shown 
T ^ J*' 11 **^ evtreinc liinil of the disease, and B 

shows iiunsion of hnsnl epithelial cells nftei then inuUi 
plication (‘^cc also 1 tij 212 ) 



S \ 


PoweTof ™der higher 

C Epithelnl cell, / Connectne tissne 

«ted^oni each oLe^ “ tS h'’ 

pjiekles thej ha\e Tn,.u i j"" ® 'osfc their 

extreme left if the 

acuolated At o eetion a cell has become 
undergoing mitosis "'’rhi® epithelial cell 
present the earliest ,T appearances re 

"b^ed 


" d \\ 'rj 




f 

s ^ 

1 


A 


Fig 21 S — Shows nn iso'ated area of 

g-S' » ■" 

tinuity wah the mam disease but Faget^s 
disease of the nipple can be mult.celtoo 

lost tlieir prieUes become t acuolated^ and 
separated fiom one another There is no 
mitosis m this section ° 


nntotic figures ts etud*” P'>rticular irrangOTient^ ns in ^ 2 ^^‘>^t'i i "'"'’'"‘k 

dtsensc the Sdlmhnl of profoundh serious import esSfiaflv hi 

Jnte niant m,tot,e R ''’demanding deeper tissues Some if o . “^the sa 

- nTppie s s 


22 
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anothei sj^ecimen In tins paiticiilai collection of cells mitosis is absent 
Fig 211 fiom Fig 215 E is taken Jioni the spicacling maigin of the main 

1 1 ( 21 ( — 1 lie edge of 
n duct outlet n'Tccftd bj 
Pneet s disease of tlio 
nipple from E, Fir/ 215 
B and C are connecino 
tissue A points to tlio 
aflectcd basal later of 
epitliclinl I cells, among 
nliicli siv mitotic figures 
are seen Tlie draniiig 
docs more justice to tlio 
nppearnneo of the mitotic 
figures than it does to 
tho appenranco of Paget s 
disease of tlio nipple 


c 

disease m a duct outlet, and the apjjeaianccs seen in F/g 212 aie lepeated in 
eveiy detail except that mitotic hguies aie moic numeious m Fig 211 


Via 215 — AVIioIo sec 
tion of a breast affected 
by Paget’s disease of tho 
nipple Female ago 53 
A and B marl tlie limits 
of tho disease C points 
to the centre of the nipple 
and to a duct outlet 
destroy ed bj the disease 
this duct leading to the 
greatest amount of carci 
noma found in the breast, 

D There Moro no lyinpli 
atic ^ essels containing cai 
cinoma in tlie remains of 
tho retracted nipple and 
areola E indicates the aiea 
seen under higher magnifi 
cation in 214 

Betcceen all of these lesions and the subjacent elastica, conneetne 
hjpeiplasia has alieady taken place {Fig 216, C), and m the oldei le^io 
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B) I legaul these conned nc tissues as ucnij, i 


216, 
chaiactei 


Fig 210 — ^Part ol a vliole sec 
tion of a breast affeetccl b-s Paget s 
disease of the nipple Female 
age 53, married Elastica stained 
The disease is affecting the nliolo 
of the nipple and most of the 
areola this leproduction does not 
quite includo its boundaries A is 
a plugged duct outlet affected like 
the surface of the nipple uitli 
Paget s disease The duct leading 
into It has been cut longitudmalh 
and can be seen to be filled uitli 
carcinoma Further, it is leading 
direotlv into a cast (or dilated pait 
of the duct) at D, to the upper part 
of winch the caiononia is limited 
lower down in the breast, oarci 
noma reappears in the same duct 
distribution at F in acini, branches 
of the duct, and h mpliatic v essels 
G is another duct uliioh contains 
carcinoma, which, lionet er, had 
not spread to the deeper part of 
the gland C is the elastica, between 
11 Inch and the surface disease 
lij perplasia of the connectit e tissue 
is taking place at B tiheie the 
process is older the hj perplasia of 
the connectit e tissue is no longer 
limited b} the elastica and has 
spread bejond it E is a longi 
tiidinal section of a blood t essel 
which extends to the periphery 
of the breast and iias Idled by 
blood clot m an early stage of 
organwation As T explain in the 
text the disease attacked a nipple 
of a proeniial breast in which the 
ct Sts encouraged the widespread 
distribution of the carcinoma 'Manj 
iMunhatic a essels m the breast 
contained carcinoma Xo disease 
tould bo discoi ered m the axillarj 
glands 




; y0m 

fM 



le epithelial ehanges alieady desciibed in paits develop veiy 

^°'fi'i othei paits eompaiatn ely laige masses of closely-packed 

epi le lal cells ha^e foimed as a lesult of then mnltiplication In Fig 217 



312 THE BEITISH JOURNAL OF SUEGBET 




%%.feo'; ‘ ■ 

3i 



.5 .Ciro'voO, 


- ’‘^§’0 


can be seen inanv mitotic figuies The masses of epitliclial cells aie ne\cr 
gieat enough to cause a fungating appeaiance on the diseased suiface, mIucIi 
aluavs lemains clmicallj’^ smooth lc\cl and film someuhat lesembliiig, in 
mmiatuie, a haul laMii-tenms couit With the multiplication of the epithelial 
cells, invasion b^ them ol decpei tissues undoubtedly otcuis {Fig 217) At 
the maigins of the gioutli theie olten exists a line of cuboidal 01 fiattened 
elongated epithelial cells vliich suggest the ajipcaiance of an edge that is not 
m^admg deepei stiuetuies but as the tells aic cpilhelial tlic}'^ foim pait of 
the invading mass In the middle of tlic diseased jiait epithelial cells can be 

seen including vitliin them 

A o 

n' toncentiic bodies vhieli 

compiess the nuclei into 
semilunai shapes The 
piescncc of these coiicen- 
tiic cell inclusions is sup- 
posed b}^ most to be 
tvpic.il to be obsciicd 
only 111 Paget’s disease of 
tlic mpjilc Occasionally 
an epithelial cell nest can 
be seen Although the dis- 
ease begins 111 the pigment 
tell layeis, the tumom 
that icsults fiom then 
multiplication is not pig- 
mented When Paget’s 
disease ol the nijiple 
occiiis clscyheie in the 
body it laiely, if e^ei, 
pcimeates hmiphatic ves 
sels, although the cells of 
the lesion imade deepei 
tissues In this lespect 
the condition lesembles 
1 odent ulcei It ■" ould 
seem that vlien peimea- 
tion ocelli s m the l3miph 
atic vessels mIucIi undeihe a Paget’s disease of the nipple the peimcating 
eaiemoma cells must be deiived liom a eaicmoma m the bieast Ketiaction 
of the nipple is the cause of an appaicnt disappeaiance of that stiiictuie, 
evhen its leal disappeaiance occuis, it is doubtless caused b}'' the miasion 0 
epithelial cells, the chionic infective piocess that accompanies it, and the 
atiojihy of the musculatuie 


Fig 217 — Reproduction undci Ingh powci of t, com 
pnratncl> la^go collection of cells at one pnit of n nipple 
affected by Paget s disease B is the connocti\c tissue that 
i 5 > bein^^ im aded bj the disease ns seen at A and C m the 
mass ot diseased cells at A ono mitosis is seen in the mass 
of disease at C eight mitotic figuics are seen 


THE CARCINOMA IN THE BREAST 

I have aliead}'^ stated that I hai e not jmt been able to discovei a Paget s 
disease of the nipple that vas not associated with eaicmoma m the bieast 
I have no evidence to show that a pioemial bieast is moie liable 
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•ILS 



'>TT^y'’ i 


1 tt- 1 «rl iw P-io-et’s disease I Iihnc eMdence tint when 
aiiyotliei ^ m mIiuIi Paget s disease is piesent 

caicmoma attacks a pioem „u,-,An\u elements is \eiv extensile 

txt r'liLo., evs-t. ....c o. 

lhe°d»cS allOTS a fiee diatubut.on ol the agents that nnhice ..minom.i 
The fatt that caicmoma m the bicast .s ao commonly associ.itcd n.th 
Paget’s disease ol the nipple at once makes one suppose that tbeie is a 
defciite connection botneen them and indeed II, eie must '« I ° 

discuss svhat that conncet.ou is, but beta c doing so ^ ' ]° 

iihich I must diaiv attention The fust is that t ie .sssormlcd 2'°^'"'' " 
the bieast vanes iiith the types ot epithelial cells that alc f tyltd J oi 
instance Fig 194 shows a type of disease somewhat similai to 1 aget s disease 

of the mpple, the only 
diffeience being an absence 
of the coucentiic bodies so 
typical of that condition 
In the noimal state the 
epithelium of this part of 
the duct IS m the piocess 
of clianging m type fiom 
squamous to columnai 
The columuai tjqie has not 
become defimtelv estab- 
lished In the louei parts 
of the uqjple the epitlielnim 
of the ducts is definitely 
columnai, and ulieii these 
jiaits aie attacked the cai- 
cinonia is a duct caicmoma 
{Fig 207) 'When the acini 
aic affected, as they aie at 
E in Fig 205, at A m Fig 
208, and at D and E m 
Fig 218, the disease is not 
lecogmzable as a columnai - 
celled caicmoma It is possible foi foui tjqies of caicmoma to exist iii the 
same bieast, viz (1) Paget’s disease of the mpple , (2) The somenhat smnlai 
disease m the uppei duct , (3) Columnai -celled caicmoma and (4) Acinous 
caicinonia The}"^ all oeeuiied in the bieast lepioduced in Fig 205 Also 
Fig 202 shows that in one bieast theie were Paget’s disease of the nipple 
a Sightly alteied and somenhat smnlai disease in the uppei legions of two 
t nets, a laigc mnltnadiculai papilloma the piecise natuie of winch is decidedly 
doubtful, and an armous caicmoma The othei f^^e bieasts aie equally 
mteiesting horn this point of vicv 

The second fact is that the caicmoma m all paits of the bieast is not 
aiwaAs in dnect continuity with the Paget’s disease {Fig 216) 

Induction of caicmoma m the subjacent bieast could occui m one of 
ttnee naj^s 


Fio 218 — AA hole section o! lucTSt nffeoted h\. Paget « 
disease of the mppie Female, age tI, married A and B 
maik the limits of the disea&e , at C are branches of nioic 
than one duct that me filled ivitli columnar colled carcinoma 
at D IS a small area of earemoina that is mfiltntmp the 
surro Hiding coimectne tissue The dotted line E points to 
another and similar focus of caremoma m the gland that 
was discoaered a section or fno louei in the senes F is 
the pcctoralis major Lymphatic \essels %\ero peim»ated 
by carcinoma cells The Ijmphatio \essels ot the nipple 
and areola acre not thus permeated G marks thejaait in 
the fat fiom which Fig 219 is reproduced undei high 
ponei on reference to Fiq 219, it mil be seen that a 
nene containb carcinoini and. that the pmphatic aesseK 
are permeated bj carcinoma The nipple, A and B is 
markedl\ retracted 
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1 The supeificial tumoui (Paget’s disease of tlie nipple) mav gion clonn- 
naids, using the maminaiy ducts as its pathways, in the same mannei as 
lymphatic vessels aet as viaduets foi caicmoma In Fio 304. an eailv impli- 
cation of the uppei pait of a mammaiy duct has occuued Theie is no noimal 
epithelium lining this pait of the duct If this duct veic acting meiely as 
a pathway foi a don nvaid-gi owing tumom, a noimal epithelial lining should 
be piesent especially in such an cailv stage No such thing can be seen Its 
appeaiances do moie than contiadict the possibility of a don nn aid gionth, 
they indicate that the epitliehuni nliicli nhen noimal lines the uppei pait 
of this duct, IS non m the eaily state of pinnaiy disease This leads to 

anothei point The cai- 
cmonia that affects paits 
of the bi easts that aie 
dccpci than the uppei 
duct legion beais no le- 
scmblance to the caicin- 
onia on the sin face The 
caicinoma that gions in 
the dcepei paits of the 
bicast does not look like 
B Paget s disease of the 
nipple and has no concen- 
tiic cell inclusions and 
by aflecting Ivniphatic 
glands and the body 
gcneiallv shons that it 
Ilia}' be much 11101 e niahg- 
iiaiit than that disease If 
it n ei e a don ngi on th of a 
tumoui, noimal epithelial 
stiuctuies nould be sni- 
1 ouiidmg the tumoui , but 
theie aie no signs of 
them On the contiaiv, 
the noimal stiuctuies 
have become caicinoma 
Theie must be something 11101 e than mciely a clonnwaid gionth of a tumoui, 
because in F 7 g 216 at D theie is an abiupt solution 111 the continuity of 
the tumoui piocess, which leappeais in the teiminations of the same duct at 
F To explain this fact it n oiild be iiecessai y to ini oke the aid of anothei 
possible factoi desciibed m the next paiagiaph 

2 It may be that poitions of the disease upon the siuface aie detached 
and by means of tiansplantation become giafted in the deepci paits of 
the bieast and glow theie In Fig 194 , D, theie is a clump of a dozen 
epithelial cells nliich look as though the} might have been detached fioni a 
gionth elsewheie and had then staited to giow m then nen situation 
4.ssuniing that this has occuued, it must be admitted that the giaft nas 
detached fiom the gionth 111 the duct, and that gionth is not identical niti 



UiG 219 — A reproduction under higl) po^^el of the pnrt 
G in Fxg 218 A is a nei\e fibre in uhioh there is a mass 
of carcinoma B , the pemasculai l>inphntic \es3els at C me 
permeated by carcinoma at D is a lar^ro ma«s of caici 
noma in tran&\ersc sections of Ijmphatic Acssels 




PAGET'S DISEASE OF THE HIl^PLE 81.) 

that of the Paget’s chsease of the inppk F;gs 20;j 2()G 207 200 21 7 210 
218, and 220 shou the same diffcicucc in chamclei bcUscciA caicinom.i m Ihc 
bieast and Paget s disease on the suifaec On the is hole the Ihconts lhal i 
tumom m the bveast is the same gioMth that has spicad fiom the smiace 
eithei by natmal patlmays oi by tiansplantation cannot be accepted It 
IS theiefore necessaiy to piopose m the next paiagiapli anotliei uiteicsling 
and moie impoitaiit explanation 

3 The agents of nutation that mdnee Paget s disease of llic niiijilc mav 
also be concerned in the induction of the piimaii eaicnioma ni the epitiiehal 
cells of the bieast, to nhich the agents 
of induction die distiibuted bi means 
of the mdinmaiy ducts 

Theie aie a good many ciiticisms 
that can be adduced against tins tliesis 
Foi instance, why aie not the sweat 
glands affected bv caicmoma when 
Paget’s disease of the nipple i caches 
the skin f I cannot discovei ei idencc 
that they aic Oi if the agents of 
disease aie capable ol inducing a 
piimaiy caicmoma of the bieast, why 
cannot these same agents also induce 
Paget’s disease of the nipple If the 3 
could, the latter would be a common 
and not d laie disease Oi w'hen a 
biedst caicmoma spieads to the skin 
whj’- does it not induce a squamous 
epithelioma m the epideiniis'^ IPliy 
IS not the whole epithelium of the 
ducts and the acini all m^’■olved m 
piimaij’- caicmoma 

Figs 200, 202 205, 209, 215, 216, 

218, and 220, in which the nipples die 
all affected with Paget’s disease show 
that carcinoma mamlj'^ affects one duct 
although the degiee of extension is 

diffeient in each of the eight diffeient breasts The sections show this 
cleailj’, but it must not be assumed that othei duets aie not attacked, 
for 111 the specimens shown they aie attacked, though to a less extent 
One leason foi this dispiopoitionate affection of one duct maj' be that its 
outlet was attacked bj’" the disease at an eailiei stage and that theiefoie 
the disease in it made gieatei piogiess This explanation does not apjieai 
to me to he complete Theie aie piobabljr othei leasons concerned with 
moie complicated factois connected with the biology ot cells , I do not now 
piopose to entei into tliese jiioblems fiuthei than to state that they aie 
suggested by lecent obsei cations made by Di A J l\Iuiiay m which he 
mentions the difficulty of inducing a fiesh aiea of tai caicmoma in a mouse 
tliat IS ahead}’’ suffeimg fiom that disease 




Tic 220 — Pnrt of n ccliole section of 
n brenst nffeotecl l1^ Paget’s disease 
Female age <15, married A and B mark 
the limits of the disease , C is the duct 
outlet maml> affected, leodmg to a duet 
caTLinoinn the lowest limit ot -nhich is at 
D -nhich also represents the lou est limit at 
\\hich raremoma can be discos ered in this 
breast tno moie ducts are affected m 
lesser degiee near the diseased surf ice 
epithelium The lymphatic glands in the 
aviiii Mere fiee fioin disease. Ivnip!ia*ic 
tessels adjacent to D iiere filled with 
carcinoma cells 
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Howevei cogent the above ciiticisms apijcai to be theie are impoitant 
leasons foi j^lacing limits to then application Foi instance, caicinoma ean 
be multicentiic m oiigin this occuis in Paget’s disease of the nipple, in loclent 
ulcei, m squamous epithelioma, and befoie I knew of Di Aichibald Leitch’s 
impiessive obseivation", I published icasons in this Iourn \i foi stating that 
it also oceuis in the caicinoma m bicast epithelium Di A T Muiiav’s 
obsei cation on tai caienioma to 11111011 I hai e ah cad v alluded offeis some 
explanation 11 hy multicentiic oiigiii does not occiii moie cxtensii elj'^ 11 hen 
once it begins, and nhy thcj’e may he a hnvt to the of ceUs attacked} in 

the caicinoma piocess m the bieast nheie Paget s disease of the nipple is also 
piesent At the same time Di Miniaj's obsci cation could be iiiged against 
the possibility of a multicentiic oiigiii of caicmoma As it is knocen that 
multicentiic oiigiii of caicinoma does occui, Di IMuiiays peifectly accuiate 
obseication must hacc limits to its application The ccoik of Mi A J 
Walton^ and Dr A II Diccc-t m this countiy, and ol Caiicl in Aineiica, offeis 
impoitant ecidence to explain not oiilc'^ that miilticcntiic oiigiii of caicinoma 
occuis ill tlie same tjpe of epithelium but also that piiniaiv caicinoma could 
be niduccd 111 othei epithelial cells not stiictly ol the same type Fuithei 
me estigations on similai lines aie likely to dcmonsliate hocc the agents that 
induce Paget’s disease of the inpjile aio conccincd 111 tlic induction of the 
associated caicinoma 111 the bieast 


PATHOLOGICAL CHANGES THAT ARE NOT MALIGNANT 

I must allude to changes othei than caicinoma tliat can be seen 111 the 
bieasts suffeiing fiom Paget’s disease of the nipple No doubt many of them 
cc'eie m existence befoic that disease began foi instance desquamatic e 
hypeiplasia of epithelium cchicli led to the loimation of cc^sts {Fig 216), 
mtia-elastica, elastica, and extia-elastica he pei plasm of connecticm tissue 
Theie aie othei changes that aie a diiect icsult of Paget s disease of the nipple, 
such as the iiiitaticm hcqieiplasia of connectice tissue that occuis fiist of all 
betcc'een the elastica and the supeificial disease (Fig 216) and then extends 
into and be3'’ond the elastica A lemaikable lact about this h3qiei plasm is 
the piesevcp of a gieat cohcetion of pJasma ce^h Desqininatn'e JiypeipJasm 
ot epithelium of ducts and acini is maiked m man3'^ jiaits, especiall3'^ belocc 
the caicmoma m the gland In Fig 201 is a multiiadiculai papilloma'*' cchich 
IS piobabty a lesult of the gcneial nutation of the duct m cchich it is gioccing 
In one 01 tcco bieasts long tiacts of bloocl-c'essels have become complete^ 


In “ A Fuither Contribution to the Study of Cj sts uid P rinlloni it r of the Breast ’ , 
published in The BniTisii Journal or Surgerc, 1921, Vol IX , No 9-1, I pointed out hon 
common it is for a p-ipilloma to Oiigmate m a duct ampulla Professoi Hobday, F R C V S , 
infoims me tint m a cocc’s udder there is a sinus in the duct cchich coiiesponds in position 
to the ampulla of a human mammary duct and tint m this sinus papillomata are also 
common This fact supports the contention I adduced in mv papei that papillomata are 
due to a local irritation that is apphed directly to the ejnthelium and that they are not due 
to any cause acting outside the duct I ilso made a special point of st iting tint the irritant 
might gam an entrmce by means of the opening of the duct on the surface of the nipple, 01 
It might be contained in the altered 01 unaltered sccictions of the breast 
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PAGET'S DISEASE OE THE HIPPLE 

Wod-cd bv semi-oi!Tamzcd thiombi [Ftg 216) In sonic Ibc mamman dnds 
tbemselves ap}ieai filled mth semi-oifram/ed tissue that toin]ficlcl\^ blocvs 
then lumens (F?g 204) The tissue mav be the icsult of linmoi ihafie ni nn 
th^ duct oi an mtia-clastica hypeiplasia I am not su.c uluch loi no epilh- 
ebdl elements lemain to gn e a hint as to the situation of this tissue 


PATHOLOGICAL CHANGES THAT RESEMBLE PAGET S DISEASE OF 

THE NIPPLE 

Theie aie tuo conditions uhicli icscmble m diffcicnt uavs Paget s disease 
of the nipple, but aie totally diffeient fiom it and fiom cacli othci The fust 
has a nncioscopual and not a eluncal icsemblancc In the second eoneUtion 
the lesemblance is clinical and not niieioscomcal 

In the first, the cells of in undeilviiig caicinoma base gioun into tlic 
deepei epithelial cells of the suiface epithelium of the nipple {Fig 1 97) Usiiallv 
in tins condition the suiface of the nipple is so piickcicd that it icscmblcs a 
clustei of small iiaits The nipple is fixed letiacted, and its suiface is haul 
The condition is much inoie coninion than is geneially supjiosed and is often 
mistaken foi Paget’s disease when examined micioscopicalh Chnieall} it 
does not in the least lesemble it 

In the second condition, the suiface epithehum of the nijijile has been 
shed and the supeifioial undeilymg caicinoma has been exposed and icsembles 
the clinical appeal ance of a t 3 'pical Paget s disease of the nipple !Micioscopical 
sections of this condition {Ftg‘i 198 and 199) show that the iindeiljong caicinoma 
of duct oiigiii is exposed by shedding of the suiface epithehum except at the 
maigms uheie it is intact and in no uaj lesemble in appeal ance the changes 
that occui 111 Paget’s disease Chmcaliy the condition does lesemble it 
The suiface is led, diy, and ma\^ be coicied uith fine white scales The edges 
aie haid The scales when examined micioscopicallj’^ do not &ho^^ the con- 
ceiitiic bodies me hided within epithelial c*efis uhich aic geiieialh' supposed 
to be so tjqiieal of Paget’s disease 

The piactical lesult of this papei is to cnfoice the pimciple which is 
alieddj'^ Accepted except by a feu, that a bieast suffeimg fiom Paget s disease 
of the npiple sliould be subjected to a most complete operation foi its lemoval, 
together uith the Ijmiphatic glands m the axilla 


SUMMARY 

ity conception of uhat is mainlj’’ occuiiing is as follous ~ 

1 Paget’s disease of the nipple is caicinoma 

2 Caicmonia in the bieast, uith winch Paget’s disease of the nipple is 
usually associated is a pumaiv caiciiioma of the bieast epithelium 

3 The coimection betueeii (IJ and /2) is that the agent of nutation which 
IS mducmg Paget’s disease is also conctined m mducmg pimiaiy caremoma 
in the epithelial cells of the undeilymg bieast, uhicli is leacbed bv means 
of the mammal 3 ^ ducts 
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Stiictty sj^eaking the occasion vas not so inucli a discussion as a 
piesentation of a senes of intciiin icjjoits a nuinbei ol ■woikcis specially 
inteiested in this class of siiigei}'^ They sen eel to slioy yliat had been 
achieved uji to the picsent time to dcrinc oin picsent position yith icgaid to 
aithioplastv, and to indicate the lines upon A\hich iiitiiie yoik ought to 
pioceed Theie is ilways a iisk, at a laige meeting of this kind that the 
discussion may become aboitnc thiough beme diffuse and ill-dcfincd but 
foitunately upon this occasion this dangci yas a\oidcd jiaitly because the 
field foi discussion is still faiily naiiou (the majoiity ol the opeiations lianiig 
been peifoimcd upon the knee clboy and hip) and jiaith because 3 Ii Iley 
Glo^es ■who mtiodiiecd the subject, indicated the lines ujion 11111011 discussion 
iioiild be most piofitablc 

Aithioplastv lias dcjincd as an opciatiic jiioceduic iijion an mkylosccl 
joint haling foi its object the lestoiation of mobihti and seicial sjieakeis 
attempted, someivhat unsuccessfully to diaii a shaip distinction between 
aithioplastv and excision It i\as cmphasi/cd that stability as veil as 
mobility must icsult fioni an aithioplastv, and that any opeiatioii 11 Inch 
failed to satisf}’' these two conditions 11 as uniioithy the name of aithiojilasti 
MacAusland, 111 laying sticss iijioii this jiomt, quoted Tohn B ^Iiiiphvs 
saying that “aithiojilasty to be functional must be stable and excision ol 
joints lesults aliiavs 111 flail joints”, and added, “A flail joint cannot be 
consideied a piopei icsult fiom a jilastic opeiation Excision has no place 
m the suigeiv of iicight-beaimg joints save to obtain ankylosis noi iioulcl 
it be used m non-iieight-beaimg joints if it iicie not that flail joints may he 
stabilized by means of light apjiaiatus ’ The Eieiich sjicakcis and especialli 
Saiitv and Lciichc — lepiesentmg the iieiis of Olhci and his folloiieis 111 
Lyons — contended that 111 many cases the subcapsulai excisions of Olhei 
gave lesults that iieie as good, functionally as those of the tyjiical aithio- 
plast}^ and it 11 as uiifoitunate that so little attention 11 as bestoiied ujion the 
veij tempeiate and modest jii esentation of then lesults iihicli these iioikeis 
biought foiivaid Then summaii' iias dehveicd m lajnd Fiench and time 
lias shoit, so that it failed to aiouse the inteiest and discussion 11 Inch iieie 
due it it , but one felt at the conclusion of the session that, w hilst one side 
had undoubtedly set foith a veiy stiong case, and had indeed, ujion some 
points, quite earned the dai yet theie iias much that was inteiesting and 
mstiuctive that should have been heaid upon the othei side Some account 


of tlien lesults, hoi e.Ci, jS piesented beloii 

The indications foi the opeiation neie discussed liom seicial jiomts 0 
vieii It lias geneiallv agieed that sound bonv ankylosis lesulting fiom 
bj'^gone pymmia piesented the most favouiable field foi opeiation as fai as 
the bacteiiology 11 as concerned MacAusland mentioned that stieptococcus, 
pneumococcus, and gonococcus gaie the most lapid ankvloses, iiith the lesu 
that aithioplasti'^ could, as a lule be peifoimed eailiei aftei these infections 
than aftei otheis Poly-aithiitic conditions, m 11 Inch infection jieisisted m a 
smouldeimg condition yeai aftei yeai, iieie legaided as less favouiable, an^ 
bonjr ankyloses iieie mentioned as being, in geneial mucJi moie ensi y 
satisfactoiilv tieated by aithioplasty than iveie fibious laiieties 
some diffeience of ojnnion as legaids tubeiculous cases, and some sjica'-c 
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mentioned successful cases of aithioplasty aftei bvgone tubeicle The con- 
sensus of opinion, llo^^e^el, was that in an ankylosis knonn to be due to the 
tubeicle bacillus, aithioplasty uas ft aught with iisk at any date and was in 
consequence contia-indicated Putti and MacAiisIand both e\piessed them- 
selves as being definitely aieise ftom opeiatiiig in kiioun tubeiculous cases 
Xo definite tinie-limit nas laid down aftci uhicli aithioplasty could be 
piopeily iindeitaken , each case had to be coiisideied upon its mciits It 
uas iecogn] 7 ed as a geneial jJinicipIe that the longei the time-inteii al betueen 
the acute infection and the plastic opeiation, the gicalei uould be the 
chances of success, and theie appealed to be a widespiead feeling that the 
iisk of opeiating a yeai oi tuo yeais aftei the initial aeute infection was so 
small as to be justifiably taken It uas stated also, and denionstiated bj" 
the patients photogiaphs and statistics shoun, that it was not necessaiy to 
uait until all lesidual infection of the soft paits aiouiid the joint had dis- 
appeaied , indeed, it appealed fiom the histological cMdence a\ailablc that 
to do so uould be to uait foi evci All that uas necessaiy, in piactice uas 
to uait a leasoiiable time until the clinical signs of infection had subsided, 
and attempts to pioioke ftesli exaceibations of infection b\ means of liot-aii 
baths, inassn e doses of autogenous pyogenic \ aceme, and the like had failed 
Ehnshe made the admnablc obsenation, at this stage that the suigeon uas 
confio'ited uitli two questions — namely, what to do and when to do it — 
of uhich the lattci uas the mote difficult piobiem 

The condition of the soft pails has to be taken into account quite as 
much as that of the bones themsehes, this uas a point that uas made bj'" 
several speakers In cases of ankylosis following wai injinies, in paiticulai, 
the associated destiuctioii of skin, muscles, vessels, oi neives, might be so 
gieat as to lendei opeiation difficult oi even impossible, whilst in othei 
instances pieliminaij" opeiations might be lequiied, such as pedicled-flap 
giaftmg, m oidei to piovide a satisfactoiy nutrition and coveimg foi the 
pioposed field of aitlnojilastj^ Gloss defoimity, again u ould call foi 
opeiatue collection m many cases befoie the aithioplasty itself was undei- 
a 'en , foi example, a hip ankylosed m flexion and adduction u ould demand 
pieiminaiy collection, unless gieat difficulty was to be eiicounteied at the 
chief opeiation 


onie diffeience of opinion was manifested, natuially, on the question of 
le suigical and anatomical conditions uhich justifj’' the peifoinianee of 
an ai iroplasty Its moie enthusiastic advocates uould liaA’-e peifoimed 
Ula otheis uould liaAm been conseivatne The opinions of 

tho^ ! houevei mav be accepted as a fan summaiy of the mcus of 

nitpvt qualified bj'' then peisonal study of lesults to judge of this 

oi 1 \ Tuo stiff hips uill indicate aithioplasty on one hip 

(3f Tun 1 ff 1^^^' elbous uill piesent the same indication 

one side ^ f 1 piesent a definite indication foi an aithioplasty on 

conditioi/ Combinations of hips and knees in one indnidual — a 

cqfinn ™^*^fi^ently seen in multiple aitlmtis — is a veiy definite indi- 

Putt ^ to mobilize one oi moie joints *’ 

one suicT^’ of aitliioplastv is gieatei than that of anv otliei 

..con, laid especial stiess upon the due consideiation of tlie tempeia- 
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mental and social aspects of c\eiv case lie moic than anv othci spcakci 
emphasized the need foi complete and \Mlhn<i co-ojiciation upon tlic jiait of 
the patient the ^Mlhngncss to submit to a tcitain amount of pain in the eaily 
dajs of the fon^ alescenee the pamslalving aftei-ticatment and so on He 
also laid stiess upon tlic need loi due tonsideiation of the economic aspect 
of eveiv case , the age and occupation of the jiaticnt ueic often detei mining 
factois, uhilst It uas futile to attempt an aithioplastv unless the patient 
possessed the time and the means to uudcigo the ncccssaiv altci-ticatmcnt 
The occupational question is, of couise a iclati\c and a labile one, and 
so it must aluavs lemain At the meeting no decision uas i cached upon 
this point As conditions ol suigeiy change the piofcssions \eidict upon 
the opeiation must change also Foi cxamjile it has long been iccogni/ed 
and taught that a good stiong bonv ankvlosis oi the clbou in good position 
IS piefeiablc m the ease of a noikmg man to a moie oi less unstable 
excision That is undoubtedlv tnic But that teaching docs not negatne 
the possibility of a thoioughly stable useful and ichablc excision ot the 
elbow and cases of this kind aic in existence and on iccoid It cannot be 
dogmatically laid clown thciefoic that ailhioplasty oi excision should iieACi 
be attempted m the case of a woiking mans ankylosed elbow , it can only 
be said that m a niajouty ol cases at the incsent day the opeiatioii is not 
indicated It is only by attempting these opeiations howecei that lnlplo^e- 
ment wall be attained, and as long as the dccelopment of the opeiation is 
left in the hands ot able men it will no doubt be bi ought much nearer 
peifection than it has yet attained and many of the \ei diets of to-day will 
need leiision in due couise How much has alieady been acliiei ed was 
obvious to all those piesent at the meeting who could lecall the lesults that 
w'eie available saj, ten yeais ago The Acoild owes a gieat debt of giatitude 
to those few' comageous dcteimmecl men who hace gone on de\elo])ing the 
opeiation of aithioplastv in the face sometimes of gieat discouiagement, 
until the)^ have been able to place on lecoid the lemaikable successes that 
w'eie lesealed at the Congiess of 1923 

If the occupational question is a vaiiable one, at least the tempeianiental 
one is not Unless the patient leally needs the use of a moaable joint, the 
opeiation should not be pcifoimed The ojieiation is a consideiablc one in 
the case of the laigei joints and one that inaohes an appieciable amount of 
shock and of pain also in the eaily pait of the eoiic alescence, and unless the 
patient is piepaied to undeigo these foi the sake of w'hat he will gam the 
success of the opeiation w'lll be jeopaichzed The aftei-tieatment also is 
ot the utmost impoitance , the patient must be willing and anxious to caiiv 
it all out patiently and assiduously, oi else disappointment maj^ ensue lor 
this leason, amongst otheis, aithioplastv is contia-indicated in most cases of 
iheumatoid aithiitis , the patients aie so often enfeebled, tempei amentallw 
as well as phjsically by then piolonged sepsis and suffeimgs, that the}' will 
not endiiie the necessaiy post-opeiative legime , moieoiei, as Elmslie pointed 
out, the opeiation unifoimly fails m this condition ow'ing to the leappeaiaiicc 
of the disease in eveiy new' joint made 

On the othci hand it must be lemembeied that theie aie cases m wlncli 
the piesence of constant jiain is one of the main indications foi opeiatne 
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tieatment in clnonic aithiitis, if monaiticulai, 
IS peiiectly peimissible, in ell-selected cases. 


and some foim of aithioplasty 
in piefeience to aithiodesis 


The discussion nas intioduced by Hev Gioies of Ri’stol nliose papei 


IS oiveii on page 23 1 i 4.1 4.1 

The next speakei ^las Putti, of Bologna, ivho dealt mainly nith the 

technique of the opeiation of aithioplasty, which he illustiated bv means 
of a lono and veiy com}ilete cmematogiaphic lecoid of an opeiation upon 
an ankj^osed knee Eveiy stage of the opeiation nas cleaily shown, fiom 
the aiiiial of the patient in the opeiating-theatie, up to the application of 
the splint and Ins leturn to bed, wlieie a weight-extension was applied The 
steps of the opeiation need not be detailed here, foi it was desciibed in full 
in the Bkitisii Tooux-al on Subgery, 1923, xi, 141, undei the heading 
“ Siiigical Climes at Home and Abioad” 

Following upon Ins demonstiation of the opeiation, Piofessoi Piitti 
desciibed and illustiated his aftei -tieatment He advises actne moiement 
of the ‘knee’ tuehe days aftei opeiation actne and passive moieinents 
twenty -five days after opeiation ancl a long couise of hot- an baths Massage 
and gymnastic and walking exeicises follow in due couise and the cmemato- 
giaph Avas again employed to show patients walking up and doun slopes and 
Stans, walking and lunmng on level ground, turning shaiply lound 3 umpmg, 
and so on Fne patients iveie also demonstiated who had come fioni vanous 
paits ot Italy especially foi the meeting, and those piesent had an oppoitumty 
of seeing how well they could walk, how slight was then limp, and hou stable 
Aieie then neo-aithioses All weie cases of arthroplasty of the knee following 
military iiounds, and seyeial weie the patients whose cases weie lecoided in 
the aiticle in the British Journai of Sukgerx' lefeiied to above 

Piofessoi Putti’s demonstiation iias exceedingly cleai and masteily, 
and was without an}^ question the outstanding leatuie of the discussion , 
It uas a gieat peisonal tiiumph as veil as a most lucid and convincing 
exposition of the mattei m question The conclusions at which this suigeon 
had aiiived iieie based he said, upon the expeiience of 142 aithiopla sties 
l^IacAiisland, of Boston, vho followed, gave a detailed desciiptioii of Ins 
technique as employed in aithioplasties of the elbow, knee hip, jav, and 
gieat-toe joint The details veie exjilamed by the aid of a cmematogiaph 
film, and a laige senes of photogiaphs and ladiogiams Mas also employed to 
demonstiate the condition of patients befoie and aftei opeiation The 
technique resembled that used by Putti m its bioad pimciplcs— namely 
the fice exposure of the joint, the division of the ankylosis as far as 
possible 111 the oiigiiial line of the jomt-caMty, the lemodelhng of the nevdy- 
ciit sui faces 111 mutation of then oiiginal form, and the coieiing of them Mith 
a flee tiansplant of fascia lata folloMed by the complete sutuimg and closuie 
ol the Mound In the punted report of his speech Minch MacAiisland had 
piepaicd loi his audience each of these operations Mas illustrated at ereir 
nnpoitant stage bv means of a photogiaph 

Leiichc of Lions spoke next, m Fiench, and gaie a short but leiy 
mstuictiie pajiei by Santi, embodiing the iieiis of the Olhei school upon 
the subject ot the nrobilwation ol ankilosed joints It Mas stated that 
aithiophstv, piopcih so called had made so httle headMav m Fiance up 
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to the piesent time, tliat it was liaidly possible to make a useful comparison 
between the lesults of that opeiation and those of the ‘mobilizing resections’ 
that had been dcscubed by Olhei m 1869, and had been extensive^ practised 
ever since Aithioplastics, these authois said, had been caiiicd out by them 
in so ferr e\amples that any compaiison must be made b)" the standaid of 
lecotded eases, and not hy those o/ then onn opeiation-iesulfs Under these 
circumstances, they felt that then best plan i\as to piesent a statement of 
the results they had acliiercd by Olhei ’s methods, and leave it to othcis to 
draw a comparison betneen them and those rlue to aitliioplastv 

They laid great stiess upon the fact that ‘resections mobihsati ices’ 
properly carried out nr accordance uith Olhei’s instructions, ueie capable 
of producing a neo-aithiosis tliat uas botli mobile and stable Thev insisted, 
moreover, that this uas no new tj'pe of opeiation, but one that had been 
successfully performed for a number of ycais and that merited caieful con- 
sideration nr consequence It uas nnpoitant that siiflicient bone should be 
removed to allow of free play between the neu aitieulai sin faces, and the}' 
sard that rrhereas it uas often stated that the mam objection to resections uas 
the risk of flail joint, the ical iisk uas that of the iccuiicnce of ankylosis, in 
consequence of insufTicicnt icmoral of bone (This, it nraj be obserred, uas 
taught many years ago in oui oun country b\ vSn Henry Iloues ) Another 
point winch they emphasized was the necessity of lemoring any portion of 
the jornt-capsule or other stiiictuie that might be sujrposed to contain ossifie 
structures — m otliei uoids, cells riliich, anakened to actn ity by the stiiriulus of 
the operation, might proceed to foim bone, and so impair the functional result 
Santy then pioceeded to record his vieus upon the comparative value of 
arthroplasty and mobilizing resection In the case of the shoulder, he thought 
that opeiation of any kind uas seldom icquned, ou mg to the excellent range 
of supplemental} moremeirt that uas afforded bv tire mobility of the scapula 
He considered, however, that there ueie tuo conditions m uhicli operation uas 
indicated, namely (1) Ankylosis of the shoulder -joint m which the upper 
limb uas fixed m a position of internal rotation, so that flexion of the elbou 
was rendered difficult or impossible , m such cases cervical osteotomy uould 
correct the malposition, but excision of the shoulder -joint possessed the 
advantage of improving the movement of the joint proper at the same time 
(2) Ankylosis of the shoulder complicated by fixation of the scapula to the 
ehest-Avall, a condition that is not mfieqiientiy found as a sequela of nuhtaiy 
Avounds and that lends itself to successful tieatment, provided that the 
deltoid suiAUAes Santy and Leiiche, bar mg studied the lecoided results of 
aithioplasty of the shoulder, consider that a mobilizing lesection, piopeilr 
earned out, yields equally good results 

The elboAV they said, Avas a sjrecially faA'ouiable site foi the operation, 
and both the indications for the opeiation, and the details of its technique, 
had been completely Avoiked out They maintained that a Avell-executed 
resection Avould restore mobility, combined AAUtlr stability, both to the elboiv- 
joiirt and to the superior radio-ulnar joint The special points in technique 
upon AAliiclr they laid emphasis rreie fl) The lemoval, on an aveiage, of at 
least 5 cm of bone, the section of the humerus being made across the uidest 
part of the condyles, and that of the forearm being made at the level of the 
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neck of tlie laduis, ckstal to the cmonoid piocess (2) The lemoval oi the 
liead of tlie ladius is essential to the lestoiation of pionation 
( 3 ) The ablation of e^ely sciap of nioie oi less ossified oi ossifi able caps 
so as to lemo^e all iisk of post-opeiative bone-piohfeiation in this stiuctuie 
(41 Caieful consei\ation of the tiiceps If theie is any iisk of impaiinig its 
powei tlnongh laceiating its tendon duiing blunt dissection uith the lugine 
a tempoiaiy dnision of the olecianon piocess should he peifoinied (o) 
Finally, the post-opeiatn e tieatment is of the utmost impoitanee , complete 
lest in a plastei splint is the best method of guaidmg against the nsk of 
actuating anv tendency to bone-piolifeiation in the lesidual stiuctuies of the 
3 oint 

At the wiist they considei aitluoplasty can laiely be lequned, but in 
those exceptional cases yheie some opeiation is indicated, excision gives an 
equalty good lesult 

In the case of the hip, they think tliat opeiation is seldom necessaij 
In this joint, moie than any othei, it is absolutely impeiatne that an 
opeiation if peifoinied at all, shall lesult in stability as well as mobility 
They maintain that wheie theie is considei able destiuction of bone, and con- 
sequent defoimity excision should be employed, wdiilst aitluoplasty would 
be piefeiable in the lemaining cases (Tubeiculous cases, how'cvei, foim an 
exception, and the site of the bygone disease should not itself be attacked , 
some foim of tiansceivical oi subtiochanteiic osteotomy should be piefeiied ) 
Santy pointed out veiy jnopeily that m many cases w'heie theie has been 
a considei able destiuction of bone lesulting fiom the acute infection that 
pioduced the ankylosis, the distinction betw'^een aitluoplasty and excision is 
almost a veilial one a considei able amount of bone has to be cut aw'ay at 
the site of ankylosis m oidei to ensuie mobility afteiwaids, and the 
anatomical condition left aftei the opeiation is tantamount to the lesult of 
an oidinaiy foimal excision 

In the case of the knee tliese suigeons fieely agieed that aithioplasty 
had no equal 

Sn IVilliam Jlacewen agieed wnth the last speakeis that flail joint w'as 
ne\ ei the result ot an excision of a joint, provided that the excision was nitia- 
capsulai He commented upon the use of fascia as a limiting membiane, 
analogous iii its action to that of the bone-hmitmg peiiosteuni, and said 
he thought that the somewhat impel feet range of movement showui in some 
of the cases deiuonstiated (photogiaphically) by piecedmg speakeis was due 
to insuflicient lenioval of bone 

llmslie who followed laid special emphasis upon the importance of 
le le o pain as one of the indications for arthroplasty, apart fiom any 
question ot lestoiation of moiement He considei ed that in the case of the 
lowei extiemiti aitluodesis was piefeiable to aitluoplasty which w'as only 
indicated in examples of multiple ankyloses not due to iheuniatoid aithiiti; 

fompletcd a suiiey of all the ciippled cluldien attending the 
T nn r ^ ^ physically defectne which are maintained b\ the 

' ouncil and had been ^eiy much impiessed bj^ the satis- 

'riio\ weie gi\en by good arthrodeses m these cases 

CIO mue 1 lettc! and less tioublesome than those of aitluoplasty 


lOL \I — so -12 


23 
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One boy, foi example ^^ho had an ankylosis of the hip could ■walk ten or 
twelve miles a day and this A\as not an isolated instance Incidentally, he 
mentioned that the laclio-ulnai ]omt should not be att.ickcd at the same tune 
as the elbo'\\ -joint piopci m an excision of the elbow 

Sii William tie Couicn Wheclei, of Dublin said that aillnoplasty of the 
shouldei was no beltei than excision jnoMtlcd that tlie deltoid was_good and 
the scapula ficc Foi w'oikmg men aithioclcsis in good position was 
piefciablc He desenbed a successful case of aithioplasty ol lioth knees 
foi ankylosis, and einjih.isi/ed the impoitancc of jnexenting pam cluiing the 
aftei-tieatment , pam lesulied in spasm of the Ihigli muscles and this in 
tiun clicw' the newly-fashioned joint-siii faces stiongh into contact, and led 
to atiophy of the lascial tiansplant and ic-ankylosis He thought the main 
point m oiclei that this jiain might be asoidcd was the iicc icmocal of the 
jomt-capsule because of the laigc luimbei of scnsoiy nenes contained in it 
The woik of jMuijihv and otlicis had shown that capsule was ^cl^ easih 
legcnciated, and that tlicic need be no hesitation m icmoMiig it ficel}>- 

Juias7 of Plague, claimed that no aithioplasU would ccci make a 
noimal joint lie suggested that it was wisci to take the fascial tiaiisplant, 
in the eise of aitluoiilasty oi the knee, fiom tlic opposite leg because the 
ilio-tibial band was an inipoitant factoi m stainh/mg the kncc-jomt, and as 
such ought not to be damaged on the side of the mam ojiciation (It inav 
be icmaiked that to take the tiansplant fiom the ojiposite limb is achan- 
tageous foi anothei uason namelv, that with the tomniquet m place on the 
side of the ankjdosis thcic is often haiclly enough loom to enable one to 
cut a sulTiciently laige and stioiig tiansplant, and the thigh-incision is apt 
to encioach m consequence ujion the aica of the aithiojilastv , if the flap is 
taken fiom the opposite limb it can be cut of anv desiicd si7c and can be 
taken fiom the uppci pait of the thigh, wheic it is much stiongei than it is 
iuithei down) 

Note — Since the aboce w^as wiitten, the wider has icccnecl a lettei 
flora Di Leiiche in which he states the points tliat he would ha\e made 
had he had time to piesent his owai conclusions in addition to those ot 
Di Santv, -whose papei he lead He sajs that his expeiience consists of 
15 subcapsulai lesections of the elbow^ by Olhei’s method 3 aithioplasties 
of the knee by Putti’s method, and 2 lesections of tlie lup IIis opinion is 
that in the case of the elbow aithioplasty, with the inteipostion of a fascial 
flap, gnes lesults ivliich aie no bettei than those of a good opeiation of the 
Olliei type Movement, peihaps, is moie easily icstoicd aftei aithioplasty 
but lateial stability is gieatei aftei the Olliei opeiation, and the ultimate 
lange of movement is no less He consideis that aithioplasty is not an 
adiance upon the olclei methods, except in the case of the lowei extiemity 
but theie the adiance is ‘immense’ Aftei seeing Putti opciate and 
examining some of his patients he thinks that his method of aitliioplastv 
constitutes one of the most stiiking achievements of modem surgeiy, so much 
so that the time is coming when an ankylosis of the knee, m good position, 
will no longei be legmded as a sufficiently good lesult, and the suigeoii wiU 
feel himself justified m seeking to irajiioxe ujion it in selected cases 



SOME RESULTS OE UBEYB ANASTOMOSIS 327 


SOME RESULTS OF NERVE ANASTOMOSIS* 

Bv Sib CHARLES B\LLANCE, I.onbon 

1 preliminary remarks lateral implantation of the two ends of 

A DIVIDED NERVE INTO A NEIGHBOERING UNINJURED NERVE 

In nai one of the leasons nhicli militate against successful oiieiation 
foi iinuiy of a peiipheial nev^e is the difficulty expeiienced in deciding bv 
Annual inspection the extent to nhicli a nei\e has been damaged beyond the 
obvious mjiiiy Sepsis and concussion aie the two factois winch blind the 
eyes of the suigeon Wai sepsis, as ve all knon, may destioy the neiie 
physiologically foi a long distance As veil as this kind of damage, a higli- 
Aelocity piojectile passing thiough a limb, and seveimg an impoitant neive, 
possesses, besides its cutting action an evplos’ve mnuence ivliicli— tliougli in 
the case of a modem bullet the vounds of entiance and exit heal by fiist 
intention, and theie is no sepsis— leai es a pait of the neive dead above and 
bcloM the site of division its Ining ceils are destroyed by the concussion 
Moieoiei the tendency of the opeiatoi to fieshen the ends of the neive bv 
only cutting an ay a small piece of tissue fiom each end, especially when theie 
IS a difficulty m getting the tno ends togethei foi end-to-end anastomosis, is 
also a cause of failuie to get the best lesult If Uteial implantation of the 
tno ends into an uninjuied ueai-bv nevve can be sbonn to be successful, theie 
A\ill no longci be any need to be afiaid of geneions piuning of the ends of the 
dnided neiAc 

In expel nnentdl noik, the finest non-dyed aiteiial silk nith a fine stiaight 
needle (Yan Hoin) liaie been employed The adi ice to pass the sutiue onlv 
thiough the penneuiunn nhen dealing vith tiny neives such as the 
descendens nom oi lecmient laivngeal of a small monkey, is an unattainable 
counsel of peifection In some cases the sutuie mateiial itself is only a little 
smallei than the nciie to be sutmed The lesnlt ap 2 ieais the same wheievei 
this fine sutuic and needle jiass union takes jilace Moie than one sutuie 
IS nnneecssaii appioximation of the divided ends of the neiie alone is 
icqnucd taigilc mcmbiane being a dead tissue, has not been used When 
the bed in nlnch the point of sutuic lies is unsatisfactoiy the neiA e is Aiiapped 
lonnd vith a slqi of muscle oi a piece of Innig fascia The ends of neiies 
should ah\ 1A5, be ficshcned AMth a shaip knife , a blunt knife oi the use of 
stissois causes contusion becond the line of section 

Ham oppoitumties occm in nai of tieating cases in A\lnch ]ioitions of one 


^ I-C'cinlics on ninth the dcmonslrUion is h ised aactc niide possible hs 
i ,-r-uil from iiid the greit ficilities offered In, the Medical Rtscaroh Council^ 
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ol the gieat iicneis of a limb have been clcstioAcd No suigeon voiild peifoim 
an} opeiation but an end-to-end anastomosis nlien this is by any means 
possible What method then should the smgeon einploj^ in his endeavoiu 
to icstoie none limction nhen end-to-ciid anastomosis is impossible’ The 
common plan m the past has been eithei to fasinon a Hap fiom the uppei 
segment oi the none nhich can then he turned donn to fill the gap, oi to 
use some foim of neuc-giaft, eithei taken fiom anothci ncive of the patient 
(as loi example the mteinal tutancous oi ladial ol the foicaim) oi a jnccc 
of human nci\c pieseiied m akohol oi some othei fhnd , oi to obtain a 
piece of liMiig nene liom some othei animal and fix it m the gap bctueeii 
the vippei and louei ends of the dnided nei\e If a Ining human nene is 
emplojed as an auto-tiansplant some jiait of it uill be absoibcd and some of 
the cells uill Int just as hajipens ulicn the auto-tiansplant, foi othei opeia- 
tion leasons is of bone Othei giafts of dead tissue oi ol Ining tissue 
hetciogcnous to the tissues m which it is implanted aie absoibed complete!}, 
and lemam on!} tenipoiaiiiy as a scaffolding foi the msachng nemilemma 
cells whose function it is to budge the gap The giaft then must be an auto- 
tiansplant il any pait ol it is to h\c and no tiansplant can compaie with the 
imdamagecl Ining poition of a nene, between the two ends ol anothei nene 
hxccl to it b} lateial implantation It is ol meat mtcicst to note that the 
length of nene bctivcen the lateial implantations mci eases m si/e as function 
letuins m the distal pait ol the limb The micioscopital appeaiances and 
conditions found aftci lateial implantation — and especially the natme and 
cause ol the thickciiiiig of the nene between the lateial implantations — will 
be lepoited on a subsequent occasion 

Dmmg the South Afiican Wai twenty-lice yeais ago I had se-i eial oppoi- 
tumties of tieating cases in w'hich lengthy poitions ol impoitant peiipheial 
neives had been destioyed A patiiotic bntchei, living not fai fiom m} 
house w'as willing at any time to kill (without lewaid) a bullock oi a sheep 
so that I might lemove the sciatic neive waim and lismg fiom the animal 
and employ it foi budging a wnde gap between the ends ol the duided neive 
m a soldiei Ovei 6 mches of the gieat sciatic of a bullock w^as placed between 
the divided and wndely sepaiated ends of the gieat sciatic of a soldiei , and 
the gieat sciatic of the sheep ivas used to fill gaps m smallci neives such as 
the median and the ulnai Thus all these cases weic tieated by lieteiogciious 
giatts a method which thougli giving m ceitain cases good lesults belongs 
now' to the histoiy of the evolution of suigical piactiee in the treatu’ent 
ol jieiipheial-neive injuiies The dilTiculty of tieating a gieat sciatic 
neive a iaige poition of w'hich has been shot aw'av must ahvays be con 
sidcrable, but the plan adopted by Mi Jojee, of Reading (see a thoughtful 
papei by him m The Bimisii JocnxAn or Sukgprx 191^), vi 41S) was 
admnahle The gap m the gieat sciatic was budged by tlnee auto- 
tiansplants taken fiom the radial neive of the foieaim Seeing the size oi 
the gieat sciatic iieiie, the only valid ciiticism is w’hy not six auto-tiansplaiits 
instead oi thiee ’ 

The following biief notes give the stoiy of the eaily stages of leco^elV 
111 a case in which the physiologual continmtv of the gieat scatic neii'c was 
entuely mteiiupted m the uppei pait of the thigh 
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A man a^e 21 suffeied fiom seveie hxmoiihage aftei tooth extiaction 
He was admitted to a hospital m London An injection of a solution of 
calcium chloude was given m the lowei part of the buttock Siibsequeuth 
It vas found that the patient was totally paialysed below the site of 

injection 


Sessation —Five months after the nijeihon Sensation had returned to a point 
d little helou the knee 

Eleven months and two weels afiei the injection Sensation (cotton-wocil and pm 
pricks') had returned on the inner side of the leg to as far as just below the 
internal malleolus, but on the outer side sensation had not returned beyond 
a line three inches above the extern;^! malleolus The sole ol the foot, 
the dorsum, and the toes were without skin sensibility 

The Muscles —Six months aftei the injection Some voluntary power in flexors 
of ankle 

Eleven months and two weeks aftei injection Some atrophy of muscles of leg 
and foot Strong voluntarr flexion of ankle by calf muscles Doubtful 
r oluntary extension of ankle but when the patient makes an effort of 
extension, the extensors m the upper part of the leg harden and patient 
says he feels a tingling down them as far as the toes The toes are motion- 
less No r oluntary morement of any of the intrinsic muscles of the foot 
There is no response to the faradic current in the anterior group of muscles, 
in the peroneal group, or m anr of the posterior tibial or calf muscles 


Duiing the eailj pait of Jauuaiy 1021, while on an official visit to Cano, 
I peifoimed m each of tliiee laige monkeys a double lateial neive implanta- 
tion, with the assistance of mv fiiend Mi Dolbey, Surgeon to the Kasi-el-Ami 
Hospital The details of the expeiimeuts aie as follows — 

A Black-faced Soudanese monketj —The median nerve m the foieaim was 
implanted m two jrlaces 3 cm apait into the side of the ulnai nerve 

B Black-faced Soudanese inonkeij — ^The musculospiral nerve rn the arm 
was implanted lu twm places 61 cm apart, into the side of the median 

C Ahyssiman tiotting monkey — The external popliteal neive was im- 
planted in two places, 3} cm apail into the side of the mteinal popliteal 
neive 


In each opeiation the implanted nene was fixed by twm sutiues to a 
longitudinal incision in the noimal neire In these monkeys the nerves were 
laige, and the operations were eas\ of accomplishment 

Professor Wilson the piofessoi of phvsiologj' and Piofessor Deny the 
jnofcssoi of auatomj kindlv took much mteiest m these expeiimeuts 
Pvofessor Wilson wiotc to me about two and a half months after the 
expeiimeuts nad been done that “although theie is still weakness and some 
wasting thcie is almost complete lecoreiv of motoi powei in the opeiated 

limb of all till cc monkers ^ 

Monkaj M “has complete use of the hand and fingers using hoWe^el 
the sound hand b\ picfcieiice 

B “his still indication of dropped wiist The hand can be 
s ight)! extended and supmatiou is possible In walking the hand is jrlaced 
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SCMT/C 


Fk 221 — Double implantation ofic\ternnl 
popliteal iisno into inteiiinl popliteal 



Tic 222 — Double iniplaiitation of musculo 
spiial ncnt into iiie<liaii 







Fio 223 — Double implantation of median 
ner\e into ulnar 


Fig 22'1 — Double implantation of ulnar 
neite into median 
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Monkey C “ urns about uoimally Sciatches itself uitli opeiated limb 
Theie IS actne laismg of the foot (tiue extension) The toes do extend, but 

at lest thev aie kept shghtl^v flexed ’ i at -n u 

Monkeys B and 0 Ined foi tuenty months and Mi Dolbe’s told 

that foi many months befoie they died he uas unable to obsenc any elimeal 
cMdence of weakness m the opeiated limbs I hope some day to lepoit uith 
ill Dolbey moie fully coneeinino these expeiiments , , ^ 

Duimgthe gieat Mai I adopted the method of double lateial implantation 
m those patients m Avhom no othei method uas piacticable The opeiations 
peifoimed {Figs 221 to 224) ueie as follows ~ 

1 The external popliteal was implanted m tuo places into the mtcinal 

popliteal 

2 The musculospn al was implanted in two places into the median 

S The median in the foieaim was implanted in two places into the ulnai 
4 The ulnai in the foieaim was implanted m two places into the median 
I lost sight of most of these cases, as I was away fi om England foi i eai s, 
and each man was sent to England, usually not long aftei the opeiation had 
been peifoimed I haie been told that in some cases the anastomosis nas 
univound by the siugcon in England undei whose caie they came for 
one of the following reasons (1) The opeiation uas a faihue , (2) The 
natiiie of the opeiation was not appieciated oi (3) The suigeon’s mmd was 
obsessed by the neuione theoiy and he uas unable to leconcile the cheiislied 
theoiv uith the opeiation uhich had been peifoimed 

Eoi my pait I liold that the yieus of Dmante as expiessed m Coiml and 
Ramiei aie a inasteily exposition of the tiue patholog 3 >' of the peiipheial 
neiyes He uiites “ Tlie axis cjdmdei ean no longei be legaided as a gigantic 
piocess fiom a cell making its uay thiough ensheathmg cells an oigaii with- 
out any analogy m the econoinj^ an element without any life of its own 
existing only by lutue of its fai distant cential cell The neive tube appeals 
to ns as a chain of cells m functional lelation but uith individual life Each 
intciannulai segment lepicsents a single complete element the segmental 
neiuoblast the piotoplasm of uhich has secieted tn situ the diffeicntiated 
substances — the fatti suhstaiire nij'^elm and the ax's-cjdmdei fibiil The 
axis c^hndcl is no longci an oigan of cential oiigm but simph^ a fibiillai 
bundle diffeientiatecl uithin each segmental cell Viewed thus, the neive 
tube no longei loinis a monstiositv, unique m the economy, but contoims to 
the gcncial plan of the oigamsm as a celhilai colom^, the elements of uhich 
leatt accouhng to the same fundamental piinciples as do the cells of othei 
tissues Those uho hold to the belief that a peiipheial neise is laid doun 
IS 1 chain of cells and that uithm the piotoplasm of each cell the m^elm 
sheath ami axis eshndei aie de\ eloped haie no difficulty iii undeistaiidmg 
the uoiulciful success of the opeiation of double lateial implantation 

slde?f''the';mer®co7d"°'''' plexus implanted in two places into the 

Four necks aso I sau for the first tunc since 1917, that is, siz tears a<ro 
oUlier ufio t\ \s uoumkrt in the left shoulder m an attack on the Turks on fhe 


Ntrfs in Mcdiiic! <riItslolo«ir Pnlliolog>t/iie, Ird ctl in, ISS 
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DiTian front at Saloniki The svibtlaMan iilcr\ ind l)iachnl plexus hid been 
rioiinded ^^^len the pitient nas lirsl seen tlie kit irin nas jianhscd and a 
subcl ivian aneurysm oecupitd the lorici jiirl of the neck Opei ition nas neees 
sary the cHmcIc ms disidcd ind the irtcr\ ibosc the uieur\sm (subclaMan) 
and that belou (axtil iri ) ucic liftated The incurs sm si is itinoscd It ms tlien 
seen that the postcrioi or middle cord of the brachi il plexus hid been dcstrojed 

b\ the projectile for i consider ible 
dist nice 1 he ehst il end of the 
jiroxim il fi lament of the posterior 
cord n is imiil intcd into the side 
of the outer cord of the plexus — 
tint formed b\ the junction of the 
anterior primars dnisions of the 
tth ind 0th ccnical nerves and 
tile jiroximal end of the distil 
fra"ment nas implanted, loner 
donn into the side of the outer 
cold 01 ])crh ips into the com- 
mencement of the median nene 
(Fig 22}) In this case there nas 

no othei possible operation but 
double lateral implantation of the ends of the <lania"id ner\e The condition of the 
limb a month rgo nas as follons Arm forearm and h iiid mueh nasted , ill muscles 
react to the faradic cm rent and all muscles react sohmtaiiK nitli the exception 
of the extensor longus pollicis and the cxtcnsoi loiigus digitoium Ihc patient 
had onlj had intermittent treatment, and Di Bailer under nhose care he has 
recently come, hopes that nith proper and continuous treatment greit rmprose- 
inent of the condition of the limb nill take place 



ru 


- IJoiiblc iinnlimtiitiou of (loMctioi oorcl of 
liincliinl plexus into outd coid 


Case 2 — Median nerve in forearm Implanted In two places si Inches apart, 
into the side of the ulnar nerve 

I operated on this soldier m September, 1017 at Milta For all purposes he 

has a useful hand, but he does not emploj it for riritmg because he has become 

accustomed to use the left hand for this purpose The condition of the hand is m 
no small measure due to the fact that on returning to England he came under 

the care of Mi Jorce at the Reading War Hospital Tliirtr-foui months after 

operation he rvas examined by the Committee on Nerve Injuries appointed by the 
Alcdical Research Council Tliey point out in then report that sensibilitv to pm 
pucks rras present over the terminal phalanges of the index and middle fingers, 
but that sensibility to cotlon-vool rras wholly absent This last insensibility still 
remains at the ends of the index and middle fingeis The photographs show ser\ 
clearly the success of the operation (Figs 220-228) This man is at work 


Case 3 — Ulnai nerve in forearm implanted in two places 3i inches apart into 
the side of the median nerve (Ml Joyce ) 

This case was examined, two shears after the operation, bs the same Committee 
as examined Case 2 The man had a useful hand No defect could be demonstrated 
in the functions of the median nerve, though it had been cut across one-third of its 
diameter in tw o places in order to eflect the an istonrosis The muscles supplied 
bs the alnar responded to faradic stimulation, but it was doubtful if the abductor 
mmmri digiti was voluntarily contracted Pinpricks were appreciated within the 
whole ulnar region except osei the terminal phalanx and ulnar border of the middle 
phalanx of the little finger 

Since this patient was reported on br the Committee of the Medical Research 
Council Ire has recox ered xoluntary power rn the abductor mininri digiti and the 
abductor brex is polhcis Faradic response can be obtained in alt the ulnar 
intiinsics Ihc man is at work 
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Both Cas(s 2 nntl i .U'cl Ca^i much 
Congress present at the dcmonstiatun) 


)!iltrrst{ (1 


the nun\lnrs (h the 




J 



Ties 220 227 228 — Pliotocrnplis of tlio present condition of the forenrm niul bnml iii 
Co-ie 2 The black lines in the forearms slioii approxininteK the opeintion peifoinitd 
double lateral implantation of the median neiie into the ulnar nciie 

Case 4 — End-to end anastomosis of the ulnar nei ve of a man age 26 years two 
inches above the wilst 

The operation nas performed fourteen months ago and t]ic case seivcs for the 
purpose of comparison ith the opeiation of double lateral impl intation The 
nerve ins divided m a wound made bv'’ a nan on cliisel fiv^e neehs befoie the end- 
to-end anastomosis was done Since the anastomosis the man has attended d.uh 
at St Thomas’s Hospital for massage and electiical treatment vindei Drs Mcnnell 
and Levick, so that he has had the verv best oppoitunitv of catIv lecovcrt The 
wounds made b> the chisel and at the opention both healed bv first intention 

Foia months after opeiation —The ulnai muscles gave no response to faiadism 
Sn months after operation — Tlieie was a faradic response m the 2nd pialmai 
mterosseiis and m the abduetoi minimi digiti 
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SOOT. RESULTS OF TvElU'E ANASTOMOSIS A'.) 

eMcinal nonhlcMi non. ^^as .nUul m Uvn plmcs ...lo Ih, ,n.. n.A pn,,l,U A 
iKuo Xumciousodul c\(Humonts .m ihMiiluil ^ ^ ',T,n, Ilu 

cut fiom the intaa non. so that Uuv <oul.l lu mnh.i (ml O .‘».l m U \ 
Uo cuds of the imphnkd ncnc (Fr:> 22') B) llus uuthod (s not u( uu 
mended is it docs uum((ssms mjun In tlu noun.il miv( In 
senes an autohanspl ml oi halftlu dn.d.d (.ulml (ml xsus lasUiomd t<. Idl 
thcgapinthcuuNc Tins method hke the Iasi nutlu.d .s m-l n . onnm mh d 
Double latcnl implaiilalion gnes the Inst usnlls (/-»« 22'» A) it is tlu 
simplest opciatiou ami the mclhod ol dioim Tlu aiillims imuh nnimimis 
imcioscopic examinations It appe lud liom tluse useaulus and iioin otlui 
tests that the bines ol the uppci mipl iiited jioilion of Dm ixliinal poplitt d 
nciie hceamc joined not onh Mith tihies ot tlu distil implanted exleiiiil 
nei\c but also mth libies oi the intiin.il popliteal nei\e 


Since the date of tlic elenionstiatiein Mi lo\ee has kitidh sent me notes 
of flee othei cases in which he has peifonncd tlu o]Hialion ot donbh laleial 
implantation ot the dnidcd ends of the nlnai nei\e into the iindinn 


C(r9C J — Shell wound of left foienini Maicli 25 1D15 Comidoto dlelslon of 
ulnar nerve (*Scc Hiniisii Joi itXAi oi Si m i in T)l') m 127 ) 

Feb, 1()1G — Velmittcd witli ule anted inediKitile etiwiiui of dl iingtr'< 
Opoalwu — Double latei il miplanlalion of (he two ends of nin n iur\( into 
median, 16 cm apait Tlic pilienl went to Iiclitid 

Etlinct frotii Icttei fwm patient Nov 28 1017 — 1 hive lu irlv dl tlu foelmir 
restored to mv liand the most sensitive bcino: the hltlc liiifitr It wenild Ik eiuile 
surprising to jon to set tiow tlic liind has impiovcd smti voni ojieialion 

Exliacl ftom Icltci flow Sii Tliowas ^^lles Fcl) 0 Dllh — “ 'I'he man tan close 
ill Ills fingers and give i good gup Powci and sensition aie iinpioving 


Case Cl — Bullet wound of light forearm with Injuiy to ulnni neivo Nov 12 

1917 

Opeiatwn Dec 10 1918 — G ip of D in dealt witli bv double 1 itcial implanta- 
tion of ulnai into median neive 

Present condition, July, 1921 — Complete rccov civ of sensilnlilj to ]nnpuck in 
ulndi area laradic icsponse in all ulnai mtunsics Voluntaiy powci in Itcxoi 
brevis minimi digiti and ibductoi minimi cligiti LInai mtunsics still eonsidei iblv 
wasted and band clawed Man working 

(This case was also shown by Mr Joyce at the dcmonstialion ) 


Case 7 Gunshot wound of left forearm Compound fracture of left radius and 
ulna and injury to ulnar nevve Aug 27 1918 


Opembon, Nov 8 1919 —Gap of D in m lett ulnai 
lateral implant ition of ulnir into median nevve C 
April 19, 1920, and not seen or heard of since 


nei V c dealt w ith bj double 
asc transferred Fdmonton, 


of wound of left forearm Sept 18 1918 with compound fracture 

Of left ulna and. division of left ulnar and. median nerves 

of 1 >n m median nerve end-to-end sutme 
nSwn ierve”" ' bridged by double lateval implantation of ulnai into 

ItSO-" Sensation letmnmg m both median and 
\ ^ fai'idic response m the intrinsic muscles of left hand Good 
gal\A.Tnc itsponse to *i suitU current ” 
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Crt9c 9 — Gunshot wound in iight foieaim Sept 5, 1916, with division of ulnar 
nei ve 

Operation ^[mh 21 1917 — Gip of )J m in ulnar ncr\c brid/icd In double 
latenl implantation of ulnai into median Patient distb u<itd from the arnn m 
AuKUst, 1917 and lost siplit ot 


II THE EVOLUTION OF THE OPERATION FOR THE CURE OF FACIAL PALSY 


The fust opeiation pcifoimccl foi the lelief of faeial pals\ nas in 189) 
The opeiation selcttcd nas the suluiinn of the dniclcd end of the facialis into 
the side of the spinalis pait of the spinal atecsson nci\c {Fig 230 A) In 
the folloMing vcais tlie facialis nas attached in \aiions nays to the spinalis 
(1) Bv making a fla]! o( half the thickness of the spinalis and uniting it 
cnd-to-cncl Aiith the laenhs , (2) By completely dniding the spinalis and 
uniting it end-to-ind nith the laciahs {Fig 230 B) (.3) By diMcling the 
blanch of the spinalis going cithci to the tiajic/nis oi stci nomastoid muscles 
and uniting the pioximal end o( the dniclcd hiaiuh end-to-end to the 
facialis 

llcannhile Bai lago-l laiclla and "Manassc earned out ceitain expeiiments 

on facio-spinalis and 
^ C hic lo-A agus anastomo- 

spm»us M sp/MAUiN SIS on dogs, in mIucIi 

it Mas shown tiiat ic- 
co\ei\ m the case of 
facio - spinalis anasto- 
mosis was complete in 
six months and in the 
case of facio - vagus 
anastomosis m eight 
months 

The lesnlts obtain- 
ed in man howecei 
weie not satisfactoiv 
m spite of some bill 
bant exceptions The 
inteifeience ivith the 
spinalis was followed 
incaiiably with inoie 
oi less defoimits of the 
neck and shouldei due 
to weakness oi paitial atioph} of the stei nomastoid oi tiapezius oi both This 
IS show'll leiv cleaily in a ease bv Kummei’’', who peifoimed the opeiation 
asciibed to Giant of Deniei End-to-end anastomosis between the spinahs 
and facialis w’as done and then, in oidei to obiiate the atioph}' following 
the dnision of the spinalis, the distal cut end of this neiie was united end- 
to-end w'lth the pioximal cut end of the descendens noni {Fig 231) The 



Tic. 23(1 — of *he facmlis vith othei neives 
A Fiicio spinahs iinnstomosi'i end to side B Facio spinnlis mins 
toiiinsis end to tnd C Facio lit poglossiis minstomosis end to 
side 


hclnicizrn^ctie mcdtziiiische ochensetinji 191*) 
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ncncsupph ol Ihc dcpKsso, nn,scks ol the In oul hone and huxnx nas 
sacvificcd to cnci"i/c the tno gicai musdts siipphtd b\ Ihe spinahs Hi 
hnal icsult in the patient a e\onian nas maned In atiopln ol thi liaiH/nn 
This IS ncU shonn in the fiffme ilhistiatm" Knmnici s papci 

Fvnthci associated nio\cnicnts of the side of the iacc and shonldci is 
alnass the fust and sometimes the ptininncnt lesnlt ol lac lo-spiii.iiis anas- 
tomosis Dissociated mosement ol the lace and shonldci is laie uipines ,i 
long patient peiiod ol le-cdneation and mas nc\ei he legained even iltci 
yeais of cffoit Again sMiimctiieal suhconscious emolional mo\ enient of the 
two sides of the face m which the eoitieal ecntics ol op]iosite sides ol the In iiii 


must co-opciate m hainionv — the 
mov enient w Inch is most desn cd — n 
the one winch most ficqncntlv eludes 
iccoveiN 

The following case is ol much 
mteiest m iclation to this question 
Thice vcais attei the occuiicncc ol 
facial palsy due to fiactuic of the base 
of the skull, the cut end of the laeiahs 
w'as united to the side ol the spinahs 
Associated mov cnients hetw ceii the 
face and shouldei weic fiist noticed 
fiv e months latei and by the end of ihc 
yeai the]whole face became much dis- 
sorted^b}"any sudden nioi enient of the 
thouldeis Ten jeais after the opeia- 
tion the patient w as in Genes a , thei e 


rAO/>L H 



ri<, Jtl — IM(((fram nf rtfi opmiOoti (Cirf/iiC 
Ktimmrr) (1) 1 ncio ‘-piimlis nniiKloino'is 
011(1 Co end (2) lltscc'iukns noni 
nnnstoniosH end to rnd 


w as then no dissociated mo\ enient ol 


face and shouldei She consulted Pi olessoi Gii aid Undei local an.csthcsia the 


tmnk of the spinahs distal to the anastomosis was dnidecl and immcdiateh 
sutuied The patient W'as then asked voluntaiily to move the angle of the 
mouth She found she could do so, though this had nevei been possible 
before Dissociated voluutaiy movement of the face Irom this time giacbiallj 
impioved and three months latei she could contiaet all the muscles of the 
affected side of the face povvei fully by voluutaiy effoit The cncl-to-side 
anastomosis in this ease was an attempt to cuie the face and at the same time 
not to mteifeie wuth the muscles supplied bv’’ the spinalis Tlie attempt 
faded the whole neivous eneigy llovvmg thiough the spinahs was lequned 
foi recov’^eiy of the vmluutaiv’^ movement ot the face It is absolutelvr necessaiy 
to coucentiate the attention on the main issue ol the ease, and let all sub- 
sidiaiv issues take caie of themselves m such a difficult problem as the cuie 
of facial palsy It has been well said “ On this eaith of ouis what gicat good 
has evei been, or can be gamed except by sacrifice’ It is m evciy eia 
and in eveiy 7one, the law of life ’ 

It IS natiudl then, that a seaich should be made foi some othei neive 
which might give bettei lesults when anastomosed with the facialis than the 
spinahs A distinguished physiologist suggested the glossophaiyiigeal neive 
but its smallness and lelatu e inaccessibility did not commend the employment 
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of this ncivc to the siiigcon ^ The Aaijns too in man notn ithstanding 
successful cxpciimental icsults is so nnpoitnnt a nci\c that its use foi 
anastomosis ^\lt]l the laciaJis Jias not been attempted 

In 1901 the faeialis uas sulined to the side of the hvpopilossus {Fig 2S0 C), 
but one veai latci tlic lesult Mas only a jiaitial success It ms "laduallv 
leco^iwed that in oidei to Min success it Mas liitile to liv to sa\e the 
hvpoglossus as mcU as to cine the lacial ]ials\ In Mai and m suigcij tMo 
mam objcclnes aie likch to end m iailmc Thus it came to pass that the 
mIioIc hvpoglossus Mas diMclcd and united end-to-end Mith the facialis This 
opeiation led to atiojihv of one half of the longue and though this dcfoimitv 
of the tongue Mas of little moment vet in 1906 a slip cut fiom the spinalis 
Mas Inought acioss the neck and anastomosed to tiie distal cut end of the 
^^ypoS^ossus (Fig 2 32) A 1 cm vcais latci the diMclccl descendens nom Mas 

united to the distal cut end of 


ff/isra/D 



Fig 2 32 — O'pcration (1) 1 ACio poglosbus 
iiifistonio&is onrl to ond {2) Spmalis (pnrt of) and 
Inpo^losbus 'inastomosib end to end 


the hvjioglossus (Fig 23.3) In 
anothei ease the di\ idccl gusta 
toi \ nci \ c M as united end'to-end 
Mith the distal cut end of the 
hvpoglossus Yoais afteiwaids 
all these patients Mcie seen 
and m each the tongue vas pio- 
tiiidcd stiaight and the side 
of the tongue mIucIi had been 
ati opined and paialv/ecl Mas 
of iioimal S17C and movement 
The combined lacio-hypoglossal 
and desccndcns-noni-hypoglossal 
opeiations giie good lesults and 
can be leeommended 

A case of facial palsv in a 
Moman age 50 Mas tieated 
bv opeiation on Dec 2 1922 
Complete lacial palsv had been 
caused eight end a half months 
piei lously by acute suppmatioii 
The notes illustiate the eaiH 


signs of iccoveiv The anastomoses caiiicd out mcic (o) Facio-hi poglossus 
anastomosis, end-to-end , and (h) Descendens-nom -hvpoglossus anastomosis, 
end-to-end The tinnk of the faeiahs Mbere exposed looked led and unhealthy, 
and on stimulating the cut end no con ti action oceuiied m anv of the muscles 


of the face 


Six moitihs aftci opeiation — The asvmmetry of the two sides of the face was 
less maiked, and the palpebial fissure on the parahsed side Mas less wide 
The tongue Mas protruded straight, and shosved little sign of atrophs 


Facio glossoph uynge il anastomosis his been done in the monkey, but too leccntly 

for 1 report to be made 
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See,, „.0„(/.s afia oj,c,«/,o„ -The pUpcbral hssuu .as sc crcch ...kr Ih u, c,n 

E, 5/,f«,Sl%cTo;,(rc,ho,,-Sh^^^^ Nohmtin tontracl.on of the k^ato, lab,, 

F, W(rmonTj[r«mrf;,rer are/.s «/(ci o;,er«/io,i —Definite eohintire moeenunt of 

Ibc kealor Dbn superiotis ami the kv kor in-uh ons %s ,s jircscnk but onh 

thelo.crlnlf oflbcorb,enUTisp\\peb\aTV»UTeatte(l to the farveae current 


The following case illusliates the aehaulaaes Aehcn ucnc inasloniosis has 
to be clone of \outh and of enh npciation Cases of laeial pals\ aic left fat 
too long nndei .hat ,s called medical licatmcnl A .on, an age 21 .as 
- opeiatecl on loi light mastoid stippmalion m a eountiv to.ii Complete 
facial palsi follo.ed It .as iounel aftci.aids Dial the icitical pail ol the 
canal of Fallopius and its contents had been cut ..a\ 


T.o months after the mas- 
toid opeiation the nenes .eic 
anastomosed as m the pieccding 
case 1 e facio-hvpoglossus anas- 
tomosis end-to-end and dcscenel- 
ens-nom-h\ poglossus anastomosis 
eiicl-to-end, . eie can led out The 
tiunk of the facialis looked .hitc 
and healthy and on stimulating 
the rut end contiaetion of all tlie 
muscles of the lace occuiied 

Tico 'Months aftei operation — 
The symmetry ol the face 
at rest had much improved 
The right eye, too .as not 
so .vdcly open as before 
TInee months after operation — 
Stight solimtarv movement 
of the angle of the month 
.as present, as .as also 
slight associated movement 
of the angle of the mouth 
.hen the tongue .as moved 
baek.ards and foi.aids 
qmckh 



Fio 231 ~Operaao>i (1) Fncio h\ poglossus 
nnnstomosis end to end (2) Descoadens noni 
h> poglossus nnast oinosis end to end 



Four months aftei operation —Voluntary movement of tlie angle of the mouth 
much more definite Tongue atiophj' almost disappeaied No faiadic 
response vet m the muscles except a slight one m the orbiculaiis palpe- 
brarum 

Seven months aftei opeiation — The t.o sides of the mouth move nearh equally 
m smiling There is distinct -voluntary^ movement m the frontalis All 
muscles react to faradism, but the reaction is not so strong or quick as 
the normal The tongue is protruded straight and the right half is nearly 
equal in bulk to the other or normal half Patient sac s she can taste on 
the right side of the tongue but not so .ell as on the other side She is 
quite sure of this, and says she had noticed for some .eeks that the sensa- 
tion of taste .as returning on the right side of the tongue , but on testing no 
e\ idence ol return of taste . as found The patient’s statement may be cor- 
rect just as voluntary movement may return in a muscle hefoie the surgeon 
can detect any response to faradic stimulation * 



340 THE BEITISH JOURNAL OF SURGERY 

riic suggestion to olitain lcto^cl^ liom lingual atiophy In passing the 
divided distal end ol the Inpoglossus tlnough the Inoglossi and geniohvo- 
glossi muscles and anastomosing it with the In ]iogIossus of the opposite side 
does not seem adiisahle The moie complftc paialysis of the tongue pio- 
diued bv simultaneous inteiieuiKc witli hoth Inpoglossi would cne use to 
seiioiis discomloit and mtoin eniciic c 

When the hypoglossus was fust used loi anastomosis with the facialis 
it ippeaied theoieticallv to be suiieiioi to anastomosis of the facialis with 
the spinalis, foi the i epic sent ition of the mosements ol the shouldei on 
the coite\ aie lai awav liom the ic|nesentation of the mosements of tlic 
lace while the lojncscntation ol the moscmciits of the tongue aic m close 
]no\imity to the icpicsentation ol the movements ol tlie lace and mouth, 

and, moicovei some facial fibies 
in the medulla aie connected with 
the hypoglossal nucleus ‘^tgaiii 
the hypoglossus m a health} pei 
son IS accustomed to woik with 
the facialis foi the pm poses ol 
mimetic expiession If associated 
moicments aic picsciit tliev aie 
slight do not tioublc the patient 
and aic not seen , w hilst the asso- 
ciatcd movements of the shouldei 
and face which occiii aftei facio- 
spinahs anastomosis aie ugly and 
ti oublcsome 

The letinn ol the sensation 
of taste on the side oi the tongue 
altei anv ol these anastomoses is 
tiulv a lemaikable lact Seven 
months aftei a facio-hypoglossal 
and a descendens-nom-hypoglossal 
anastomosis were peiloimed, tlie 
patient deelaied that eveiy week 
she noted an nnniov^einent in the 
jiovv'ei of tasting food on the side on which this sensation had been absent 
Eight yeais aftei the divided lingual had been united end-to-end vvitli the 
distal end of the hypoglossus, and twelve jeais aftei a facio-spiiialis aiiasto 
inosis had been peifoimed, the sensation of taste, on suitable tests being made, 
was found to have completely letuined on the side of the tongue 

A vnew of the descendens nom duiing an opeiation on the side of tlie 
neck of an adult, which seemed to be, but piobably was not, unusually laige 
suggested a fuitliei stage m the evmlution of the facial palsy opciatioii II 
it possible to employ with success the descendens nom, and leave intact both 
the spinalis and the hypoglossus ’ The only way to elucidate this point was 
by e\ijeiiment In the monkej the descendens nom was divnded and sutuiecl 
ei 2 f]-to-end to the diioded facialis and the distal cut end of the descendens 
liom was united end-to-side to the lowei boidei of the hypoglossus 23t) 


Smo-tlAiTOID 



nom anastomosis end to end (2) Descendens 
nom lij poglossus anastomosis end to side 
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The latter anastomosis Mas clone .n oule, to ate, t P='“‘ ".t 

atiophv of the depicssoi mnsclcs ot the hvoitl hone and lni\ n\ T ‘i 

tcon Mere sneeessM In tMO and a halt to tinee months ,n c a, .ons o nke, ^ 
fiom the date ot the ope, at, ons fa, ache esutalnl.ty had ,etn,ned n, ..II the 
maseles ot the taec and ,n fise and a half .Months no appea.ancc ot pa.alj^ 
couM be obsen ed except tlifit tlie aiiim.nl picfcucd to place food (e g a „icc»- 
gage) in the pouch on the side ol the mouth ^^hKh h.ul ucc ei been paialysed , 
hnt this had possibly become a habit Tlucc months aftci the opciations 
in these monkeys, u hile they u ei c being 
fed Mith apple, plum oi fig, a icmaikable 
moc ement of the upper eyelid and pinn.a 
on the pieviously paialysed side was 
obsei ved It had hefoi e been noted that 
the palpebial fissure was no longei moic 
widely open than on the noimal side 
After the larynx and hyoid hai e been 
drawn up with the pharynx in the act of 
deglutition, the depressor muscles come 
into action and letuin the hyoid and 
larynx to then normal position On 
sw allowing in these monkeys, when the 
depressor muscles contract, and peihaps 
also in consequence of movements oi of 
fixation of the tongue, the upiiei eyelid 
was in mteinnttent movement, fie- 
quently closing ovei the eyeball, and 
further rapid to-and-fio moi'emeiits of 
the pinna occurred, as if the letiahens 
amiculam muscle w'as m mterniittent 
conti action * In other w'ords, theie w'as 
deal CMdence of an associated move- 
ment between the muscles supplied b)’’ 
the descendens noni and some of the 
muscles supplied by the faciahs The 
two anastomoses weie functioning and so far the expeiiments weie successful 

The descendens nom had been cut in the upper thud of its couise befoie 
any of its blanches had been gnen off, and so by the anastomosis the whole 
of the nervous impulses which flow along it weie tiansfeiied to the facialis 
Piofessoi Kummerf stimulated the descendens nom m dogs, and confiimed 
the results obtained by stimulating the descendens nom in man {Ftg 235) 
His conclusions are — 

1 The descendens nom and communicans nom convey motoi impulses 



OHO tfvaiONi 


STO^HO-'HrOfQ f/ 


J THYROiD H 


Fjg 235 — Tlie spinal origins of the 
descendens nom and communicans noni {after 
Testut) A B C D Points on these nei\es ' 
Mhich Mere stimulated Professor ICummer 


Ti... s i\ ere fed, and tKese mos evaents v. ere demonstrated to membexs of tbc Congress 

^ "muscles eround the ej e m the monkey after descendens noni-faciahs 

lnpo °lossu different from nlnt is obsen ed m man after f icio spinahs oi facio- 


T lievue Medicak dc la Suisie Romamle, 1913, Julj 
VOL \i ~^o 42 


24 
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The }esults obtained bj^ stimulating diffeient paits of the dcseendens lioni 
vary, as motoi impulses descend and ascend in this netve 

2 In the up])ei thud (Fig 235, A) the usual effect of stimulation is 
depiession of the larynx , but occasionally elevation of the larynx and con- 
traction of half the tongue occui 

3 In the middle thud (8) stimulation shows that the motoi impulses 
both descend and ascend Sometimes depiession of the laivnx is stiong 
(conti athon jnitc) 

4 In the lowei thud (C) stimulation pioduccs depression of the lai 3 mx 

5 Stimulation of the coinmunicans at D causes conti action (coni) action 
faibh) of the depiessoi muscles 

It follows theiefoic that the light place to cut the descendens noni for 
anastomosis with the facialis is in the uppei pait of its course 

It seems leiv difTicuIt of explanation that when an clectiic stimulus 
is apjilied at A oi B on the descendens iioni sonietinies depiession and 
sometimes delation ol the laiynx occui s The muscles concerned m these 
antagonistic moi emciits must howevei be icii' intimatelj' connected for 
accoiding to the Sheiimgtoii new of mnsele aetion, ivhen the depiessois aet 
the elevatoi ivill lelax and iice veisa Accoiding to Kicbcl and JIall (Human 
Embiijolngij, 1910 lol i) the mliahi'oid muscles aiise fioni a common mass 
of muscle which niigiates down the neck and diags its nei vc-suppl}^ with it 
It IS theicfoie possible that a motoi filament to the thinoli}'oid muscle might 
be diagged down the descendens iioiii and then letiirii again to tiavel along 
the hypoglossus till it leaches the spot wheie the othei filaments to the thjno- 
hyoid leave the hvpoglossus to leach the muscle they supph 

The othei moie likely explanation appeals to me to be this The stimulus 
lecened bi the descendens noni at A oi B wdien elevation of the laiynx takes 
place mav actuate a sensoiy impulse wdiose motoi leflex causes contiaction 
of the tliyiohyoid 

Can this pioblem be solved Sii Cliailes Sheiimgton suggested to me 
that the descendens noni should be cut at B and the pioxinial end stimulated 
Presumably contiaction of the thvioliyoid would take place Then cut the 
hypoglossus pioxinial to the origin of the descendens nom and stimulate 
again If contiaction of the thyiohimid occuis, it is due to a letuining 
motoi filament If no contiaction is obseiced the stimulus was previous!} 
actuating a sensoiy filament whose centie foi leflex action has been now 
cut off 

As a fuithei step it is pioposed to remfoice the descendens noni neive 
eneigy ai^ailable foi the lecovciy of the facialis b}’’ attaching also the pioxinial 
end of the dnnded conimunicans nom end-to-end to the facialis,* the com- 
municans nom being divided before any musculai blanches aie given off, 
111 ordei as in the case of the descendens noni, to conseive all its neive 
impulses foi functioning the facialis The distal cut end of the conimunicans 
could be sutuied to one of the numeious neives aiising fiom the anteiioi 
piimaiy dnision of the 3id oi fth ceivical neiie 


“ Since t!ie date of the demonstration this oper ition Ins been done m the monkcj’' 

(See Fig 2'5a ) 



SOME RESULTS OF NERVE ANASTOMOSIS 343 


It IS cuiious tliat in the evolution of the opciaiion foi facial palsj I he 
nene fust used foi the anastomosis and the ncivcs nov suggested foi he 
anastomosis, should all ha\c an oiigni fiom the cciMcal spinal coid Die 
spmahs aiises fiom the motor cells of the outci pait ot the anteiioi Iioin of 


Fig 230 — Operation 
A, Site of section of cles 
cendens noni ner\ e B nnd 
C Sites of section ot com 
municans noni ner\ e The 
figure shows (1) Descen 
dens nom fncialis anas 
tomosis end to end (21 
Descendens nom phreni 
cus anastomosis end to 
side (3) Comnmnicans 
nom facialis anastomosis 
end to end (4) The distal 
out end of the coininuni 
cans nom was So minute 
that no attempt n as made 
to suture it to another 
nerte 

The operation u as done 
on a fairly large monkey 
Tiie descendens nom was 
relatisely a large ner\e 
which descended into the 
chest, while the commiini 
cans noni nene was \ery 
small and could onlv he 
followed with the aid of 
a magnifying glass It will 
be noticed that the two 
nerves communicated 
rather high up and that 
there \i as another ansa ’ 
lower doun, from which 
the nen es to the depres 
sor muscles of the larjnx 
Here gi\en off 



pej mattei of the spinal coid fiom the level of the 1st ceivical neive to as 
Ion as the 5th certical neive The latest opeiation is a double anastomosis 
ot the taciahs— to the descendens nom, ivhieh aiises fiom the 1st and 2nd 
eeivieal neives, and to the commumcans nom, nhich aiises from the 2nd 
and 3id ceivieal neives 
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EXPERIMENTS 

Facio desoendens nonl anastomosis m the nlonke^ (Dr Bailc\’s exaimna- 
tjons ) 

1 Babook — 

Five monfh'i nfto opcraiion all muscles ol face respond to faradie current, 
nith the exception of the occipitofrontalis Ml deformity of the face 
has passed an ay 

2 Smvib Rinses Mqnki \ — 

Three and a half montht after operation all muscles of the face respond to 
faradism except the orbieulaiis oris and the occipitofrontalis 

Four monthi after operation all the muscles of the face react to faradism 

8 Rhesus AIomvt \ — 

Four monthi after operation the orbicularis p ilpcbrariim and the leiator 
labii supcrioris react to faradism the others do not 

Six monthi aftei operation the two sides of the ficc are quite sMumctrical 

III THE ANASTOMOSIS OF THE DIVIDED RECURRENT LARYNGEAL NERVE 
WITH THE DESCENDENS NONl NERVE OR WITH THE VAGUS 

Sonic yeais bcfoic the nai I united the cut iccuiient laiyngeal nene 
to the tagus, but the patient dis.ippeaied so the lesult of the anastomosis 
IS not hnou n 

Di Fia/iei, of Philadelphia, told me a dav oi two ago that at the 
suggestion of Di ( heyalici lackson he had leccnth united the lecuuent 
laiyngeal nei\c to the dcscendcns noni 

Ihe question of the \aluc ol the anastomosis of the dnided lecuiicnt 
laiyngeal iMth anothei neiyc could only be decided by expciiinent In two 
goats and one monkey lecuuent-laiyngeal-iagus anastomosis was peifoimed, 
and 111 thiee monkevs iccmient-laiyngeal-descendens-noni anastomosis was 
done On cutting the lecuiient laiyngeal in each cxpeiiment the distal 
cut end was stimulated The local coid iihich had been paiah'^sed by the 
diyision of the neive, i\as seen to abduct in a noimal mannei 

On examining the laiynx ivith the bionchoscope in each of these animals 
at laiying peiiods up to 200 dais altei the opeiation no lespiiatoiy move- 
ment of the vocal coid was obseiicd But a change in the appeaiance of 
the local coid did take place At fust a typical cadaieiic position vas 


*A CoTTEiucc — T/ic t ciennanaii, 1891, June Recurrent I m ngeal \ ipiis inisto 
mosis iv IS done in dogs ind in a donkey The idci ins to deterniinc Mlietlier roiriny m 
horses could be cined by recurrent-laiyngeil \ igns m istomosis In docs it is slid tint in 
SIX months the xocil cord iihich hid been jiariKscd bi the opcritiou iv is iioikuig ign'i 
in the donkey recovery of the cord took only thiec months 

B MacDonvid — International Congresi at nomc, 1894 Reports that he united tlic 
recuircnt Hrinfjeil to the vugus in i hoise Rouine ins produced and is Slid to lii' 
giaduallj passed off 

C Nairvui — Arch internal <te Lnrijngol , tt Otot cl dc Bhinol , 1910 
sutuic of tile rccunent liryngeal nene to the descendens nom in four dogs cne 
functioml lesult is not clear . 

JD SiirmoN Ilonscix — Ann of Surg , 1910 Described the suture of the 
ends of the iccurient 1 irj ngeal nen'e the injury ms c luscd b> i bullet wound ^*'*^ ^* nnsiy 
ms HI onion Thu teen months ifter the operation -ilmost perfect motihtj^ of the preii 
parilj sed i ocai cord ii is observed ’ 
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assumed and tlic muci Iwidci uns coiicasc, but altci liora si\ to ciRbt 
ueeks t.om the date of opc.ntiou the .nne. bo.der ol tl.e " 

cold became stiaigbt and tense Thetc nas in fact a tone < 
paialysed eoid nhicli had not been picscnt bcloic The change ol tone 
about the cocal cord occuiied in all the cxpciiincnts nhcthci 
iaiyngeal-cagus oi lecuiient-laivngcal-desccndcns iioni anastomosis had been 


done 

Fiftv dajs aftei a descendens-non 
237) had been peifoiraed in a monkey, 
tomosis 55 as exposed On stimulat- 
ing (1) the Inpoglossus proximal to 
the origin of the deseendens noni 
(2) the deseendens irom, and (3) tire 
site of anastomosis the local coid 
55 as seen through the bronchoscope 
to abduct This shorred clearly that 
the anastomosis nas, at any rate in 
part, functioning 

Serpen months after a lecurient- 
laiyngeal - 5'agus anastomosis had 
been done m a monkey {Vtg 238), 
the 55'ound 55 as re-opened The 
lagus 55 as stimulated (1) proximal 
to the anastomosis, and (2) at the 
site of anastomosis These stimu- 
lations caused abduction of the 
imcal cord the excursions of the 
cold 55eie not so rrade as on the 
opposite or healthy side Subse- 
quently (’ 55 hen the abductor 55 'as 
tired) strong adduction 5\as ob- 
sei5'^ed These obsercfations 55 'ere 
made not only by Mi Colledge, but 
abo by Dr Gabriel Tucker, chief 
assistant to Di Cher^alier Jackson 
Piernous to the stimulation it 55 as 
also agieed that the immobile cord 
55 as straightei and exhibited more t( 
Sion IS obr lous the anastomosis 55 


1-1 ccui 1 ent-lai Nuigcal anastomosis ( Fig 
the 5\ound 5\as opened, and the amis- 



Fir 2*^7 '-^Opcrohoji (U Boscendens nom 
lecuricnt laryngeal anastomo'^is end to end 
(2) Deseendens noni lij poglossiis anastomosis 
end to side 

From pro\ ions experiments it ma^ bo in- 
ferred that hen these anastomoses function, 
there will be at fiibt during swalloiiing an associ 
ated mo\emenb of the muscles of the ^ocal cord 
\ntli tlie ele\ ator and depressor muscles of the 
larvnx The intermittent nei\ous energ^ floM 
ing along the ne^^ es distributed to these muscles 
during shallow mg might possiblj be a factor m 
the reco\erv of normal respiratory ino\ cment m 
the immobile ’ \ocaI cord 


than a cadai'^enc cord The coirclu- 
as, so far a success 


After the operation for the cure of facial palsy, 55 'hen the patient has 
recorder ed rmluntaiy ponder 05 er the muscles of the face, the associated 
emotional moremeirts of the trim sides of the face require a long period of 
re-education by rmluntaiy effoit befoie thej'^ aie perfect Voluntary abduc- 
tion 01 otlrei movement of the rmcal cord is not possible The movements 
of the 5ocal cord are subconscious acts The hainromous subconscious 


The \oeal cord in this condition 55 as sho5\n to members of the Congress 
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movements of the tvo ^ocal coicls il such happens altci anastomosis of tJic 
iccuuent laiyngeal to tiie vagus oi the cicscendcns noni need not take longci 
I think, to lecocei than the associated \olnntaiv mocements o( tlie faee aftci 
opeiation foi facial palsy The diffeicnct lies in the jiossibihtv of tieatmcnt 
In the ease of the lace muscles, le-cducaiion of the associated mocements 
of the tvo sides ol the lace is piacticahlc hv \olnntaiv cffoil but anv such 
le-cducation is impossible in the case of the muscles contiolling tlic moccnicnts 
of the Aocal coids 

In disenssmg this question vith Piofcssoi Stalling he suggested that if 
the animal vas paitialh asphvM.itcd ihc inspiiaton effoit vould become 

so powcifiil that the muscles of the 


CORNU 



Fto 238 — Operalinn Rccuncnt Ini \ iiconl 
\ ^gus, nuastoniosis end to side (Viewed from 
beiitnd ) 


iniinobilc aociI coid might lecene 
sufficient nenous ciieig> to contiact 
Piolcssor Stallings suggestion was 
it once acted on 

A inonkee on winch a clesccn- 
dcns-noni-iec 111 lent laiyngeal anasto- 
mosis li.ul been pcifoiined lour and 
a hall months picMOUsh was placed 
nuclei cthci anesthesia The bioii 
choscope was nisei ted and gentle 
jncssuic made on the tiachea This 
induced stiong adduction ol both 
A'oeal colds As soon as the piessme 
on tlie tiachea which had piocluced 
pailial asplnxia was lelaxed wide 
outwaid excuisions of both \ocal 
colds equal on the two sides wcie 
obsei \ ed These continued foi about 
two minutes The exclusions of 
the picMonsly immobile cocal coicl 
giadualh diminished in extent as the 
aspln xia passed off and then ceased 
It IS not feasible to lejicat this 
expel iment lieqiienth m the moiikcc 
w'lth the object of getting the nn 
mobile ^ocal coid to wmik natuiallv 


again The expci iment how’ecci, possibly gnes the key to the pioblem of 
the ic-education in man of the %oeal coid alter anastomosing the lecuiient 


laiyngeal with anothei neiie 

In man, paitial asphyxia can be leadily and colimtaiilv induced by 
‘ holding the bieatli ‘ Holding of the bieatli ’ is necessaiily followed bv 
a stiong mspiiatoijr elfoit, which would piobabty cause in man ns ni the 
monkey expeiiment, abduction of the pieciouslv immobile local coid Bv 
lepeatmg the expeiiment daily foi a consideiable peiiod of time, it seems 
not unlikely that a patient s immobile i oral coid might at last be rc-educate 
to act in a haimomous, subconscious, noimal lespnatoiy movement with le 


vocal cold of the opposite oi healthy side 
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LEONTIASIS OSSEA. 

B\ R LVWFORD KXVGGS, London 
GENERAL OBSERVATIONS 

The expiession ‘leontiasis ossea’ has been used to designate those cases of 
hyi 3 eiostosis of the skull uhosc natinc uas not iindeistood Oiiginallv leon- 
tiasis was a desciiptne teini of gieat antiquitj applied to eases of leplos^ in 
'\\hich a loiigh seaiped and tliickcncd condition about the mouth suggested 
the muzzle of a lion The appeaiance uas pioduted bv deposits of non 
mateiial beneath the skin uliich giadiiallv inei eased and coaleseed until 
the entile face uas changed into a haid mass with a deeply seamed and 
loughened suiface almost obliteiating the featmes and sometimes closing 
the ej^es (Staii) 

When Vnehow suggested its use m cases of h 3 '])eiostosis of the skull he 
had m mmd anothci foim of ‘leontiasis’ in which masses ol new connectue 
tissue developed in the skin oi in the subcutaneous tissue — a piogiessne 
hvpeiplasia ot pie-cxisting connectue tissue (fibioina mollusciun — elephanti- 
asis molluscum) He behe^ed that the oacigiowlh of bone in Inqieiostosis 
coiiesponded exactly to elephantiasis of the soft paits, and he decided to call 
these cases leontiasis ossea, not because the bone disease pioduced a leonine 
appeaiance but because he consideied it to be analogous to a disease of the 
soft paits which did (’Iirchow, Pathology of Tumows, Fiench tianslation, 
Aiihonsson, ii, 22) 

Leontiasis ossea, if no longei a dcseiiptue title is at least a compieheiisive 
one But as the diffeient forms of disease w'liich it has hitlicito included aie 
giadualW shown to possess a sepaiate ldentlt^ they must of necessitj'’ be dis- 
tinguished moie a232uopiiate names If the skull of Bickeisteth’s case 
which IS lecoided b}^ Muichison {se^ Fig 245) be com 2 )aied with the ‘Biistol ’ 
skull desciibcd Stack {'^ee Fig 246), a stiiking cliffeience is at once a2325aient 
The loimei is evidently the subject of a a ei v extensu e and exaggeiated jdastic 
2:)eiiostilis, and in the lattei the affection is one of the medulla— an osteitis 
In the fust the disease has acbanced giaduallx and 25eisistentl3r , m the second 
it was 23iobabb'^ diffused thioughout the whole skull fiom the beginning 

These two skulls aie exam23les of two diffeient diseases Thej^ aie extieme 
instances but thfie aie many othei cases of each foim of disease m xxhich 
only two or three bones a single bone oi eien a 2^01 tion of one, are invohed 
The major itj"- of cases of leonxiasis ossea fall natiuallv into trvo gioujis — t 


* For pHtes see Leloir, On Lepra 

T few recoided txses do not appear to fit leadih into either of these categories, but 
tliese are loi the most prrt clinical cises which do not appeir to hare come to a post-mortem 
and consequentlr hire not been thoroughlr worked out (Stabr, Amer Jour Med 
1894, erm, C.80 , Hrcn tVnirE, Bril ilJed Jour, 3890, 1 , 1377) J S CoLi.rr.R (Lance/, 
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I Ca^a of voij chomc pc)w<iit{t% spreading sloxihj fiom hone to hone, to 
zoJnch the title of Cicepmg Feiwsiitis of the Bona oj the Fau and Sladl may 
be given 

II Ca'tes of Difjimc Osteitis of the Bones of the Face and Shull This may 
be (a) j,feneial (h) cncuinscnbed or (c) local The last affecting the ja\\s is 
usually due to dental sepsis oi nutation Piobably these aie all instances 
of osteitis hbiosa 

I CREEPING PERIOSTITIS OF THE FACIAL AND CRANIAL BONES 

The peiiostitic foim of Icontiasis ossea has two distmctne featuies It is 
lemaikable foi (a) The gre.it CMibeiancc oi the subjiciiosteal bony deposit, 
especially upon the facial bones and (b) The slow lelentless wav m which the 
iUflammatoiv pi occss Cl eeps fioni bone to bone until aftci nnn> yeais almost 
the whole skull may be involved 

III the attempt to clueidatc the natmc of the disease its ehaiacteiistic 
leatuies will be consideied undei the lollowiiig heads — 

1 The oiigin of the disease in the nasal ioss.c and its accessoiy sinuses 

2 The paths and method of its extension 

3 The changes in the nasal fossm and acccssoi)^ sinuses 

4 The complications 

5 The histology and moibid anatomj 

0 The pathogenesis 

7 Cases histoiical, clinical, pathological 

1 The Origin of the Disease in the Nasal Foss® and its Accessory 
Sinuses — Theie can be no question that the disease begins m almost all casfs 
m the nasal fossa; oi the sinuses In eailv cases the fossre may be blocked 
W'lth bone giowdh and extension on to the lace only just beginning 

The supciioi maxilkc, which enclose the foss.c, and whose cavities com- 
municate with them, aie the fust bones to show' visible enlaigement foi the 
disease spieads in the hist instance to then external siufacc when once it 


1901 , 1 , 20) subsequently g ive the terinimtion of II lie M lute s ease The head of the 
patient had been noticed to cnlaigt iftci i fill fioni i window upon his head it the ige of 
4 years At the post-mortem— follow mg an oper ition— the skull was found to ho thin, 
and the dcformitj to he due to a fold oi pleat in the vnilt, no doubt lesultmg from the 
injury many yens before The posteiior two thuds of the viult hid been telescoped on 
the h ise by pressure from above The speeimen is in the p ithologicnl department of the 
Queen Square Hospital foi the P iralj sed 

The work of Baumgirten (La Leonlwsts Oisca, 1892) on tins subicet should be men 
tioncd I have been unable to obtain his nionogi iph, but give the following extract worn 
Starr’s papei “ Baumgarten liis mide a caicful studj of this condition described by 
Virchow , md has collected descriptions of ill these skulls in e arious niuseunis of Europe 
He has shown that some jiresent a uniform thickening of all the bones, whilst others hai 
shown an enlargement limited to the bones of the f ice, the crinuim escaping He points oi 
that the latter class of skulls probably belonged to patients suilcring from the , 

acromegalia m which, as is well known, the bones of the free uo very niarkedh „ 

He considers thit the pathological changes present are either a thickening of the 
of the bone alone or a change both in the suiface and the diploe, the latter being ^ r 
formed in 'ome cises into i spongy tissue, in otheis into a hard substance like icory 
admits that the liter iture does not i ontain inv description of this disease during ' e, 
does not think that cases h we been obsere ed ” 


LEONTIASIS OSSEA 


B49 


emeiges fiom the anteiioi iiaio In some instances the disease is 
limited to these bones and in adiaiiced eases thev slion gicatci dcfoiniil> 
than any otheis Noi must it be o\cilookcd that the antium ol Iliftlinioie 
and the teeth aie tno anatomical ieatuies ncll knonn to be piedisposcd to 
mflamniatoiy tioubles The CMdcnce of museum specimens honeici placp 
the nasal fosste and the sinuses uudci much gicatei suspicion than the tectli 
and eien in the noist ca,es the abeolai legions aic olten seen to ha\ c 


escaped altogethei 

2 The Paths and Method of the Extension of the Disease— 1 lie mosl 
probable cause of the periostitis is a micio-oigamsin Tlie infection tiaicls 
on the deep smfaee of the pciiosteum, and the mnanimation Aihich it sets up 
in that membiane is accompanied by an osteitis of the adjaeent liony tissue 

As aheady stated, the mnanimation begins in most cases in the nasal 
fossae oi one of the an sinuses and aftei miohing both fossae it cmciges in 
front and behind On the face it spieads o\ci the fiont of the mavilkc, often 
spaiing the aheolai juocesses, and leaches the fiontal bones along the fiontal 
piocesses Diffusing uidelj'^ oyei that bone, it i caches the paiietals, and 
then the occipital Lateially it may spiead to the malai bones oi pass 
beneath them louiid the external suifaces of both uppei jaws towards the 
pterygopalatine fossae Posteiioily it escapes by the sphenopalatine foiamen 
into the pterj'^gopalatine fossa and advances thence in two diiections In one 
the stieam of new" peiiosteal bone passes loiind the posteiioi surface of the 


superior maxilla to merge w"ith that already described as passing backwaids 
below" the malar bones, in the other it passes upon the great wing of the 
sphenoid into the tempoial fossa and joins that coreiing the fiontal bone 
The 01 bits are apt to be invaded from fom points (a) Fiom the upjiei 
jaw over the inferior orbital margin (6) Fiom the frontal bone over the 
superior orbital margin, (c) Fiom the pterygopalatine fossa by way of the 
sphenomaxillary fissure over eithei the superioi maxilla oi the sphenoid , and 
(d) Up the nasal duct 


The arch of the palate may be reached thiough the anterior and posterior 
palatine canals, and its posterior portion foinied by the palate bone is often 
much less affected than the maxillary part 

It maj appear difficult to explain the implication of the mandible by 
direct extension, but it piobably takes place by w'ay of the buccinator muscle 
and the pterygomandibular ligament, for it is the outer surface, close to 
the insertion of these stiuctuies, that is the fiist part to enlarge {Case 11 ) 
Moieovci, m Case 7 (Bickeisteth’s) the disease, having involved the whole of 
the ascending lanius, has travelled back to the skull, evidently along the 
tenipoiomandibulai joint ligaments, and attacked the mastoid region on the 
light side {see Ftg 245) The very unusual affection of the hyoid bone in 
this latter case must be similarly explained, the mrdohjmid muscles piobably 
constituting the budge The only instance in which dissemination bv the 
blood-stieam can be suspected ocermed m the same case in the left fibula 
thirteen years after tlie commencement of the disease on the face 

The general plan of extension is very largely influenced bj" the attach- 
ments of the periosteum Where that membiane dips betw cen adjacent bone 
at the sutriie lines the mflamniatoiy piotess is held up foi some time The 
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peiiostitic bony deposit accumulates and foims a heaped up bulging and 
sometimes almost o\ci hanging edge At last the attached pciiostcum is 
penetiated heie and thcie by the infection and iinasion of the suiface of the 
adjaeent bone begins at two oi thicc points The po^\el of othci attaehed 
membianes such as the tempoial fascia oi the palpcbial ligament to pic\cnt 
foi a time the coalescence of appioaching stieams ol osseous la\a is beauti- 
fully demonstiatcd m occasional cases {Ftg 2-tl) 

Sutuies tend to become buiiccl beneath the peiiostitic deposit nhen once 
the adjoining bone is attacked but c\cn in the htc stages deep sulci in the 
osseous cox Cling maik then situation Nonhcic aic these facts moic obxious 
than in the mbit, uhcie bulging piomincnccs contiast nith smooth normal 
suifaees and all aic c\acth mapped out bx the sutuies {Fig 2tl) 

3 The Changes in the Nasal Fossae and Accessory Sinuses — A knoxx- 
ledge of the xxax' in xxhich the disease adxanccs makes it possible to leali/e 
the pioeess that goes on xxithin the nasal fosse xxheic the mischief staits 

The infection piobablx penetiates the mutopei lostcal lining of one of the 
ail sinuses and altci spicadmg beneath the pciiostcum aioiind the caxitx 
passes thiough its bonx’^ oiificc and mxolxcs the coiicsponding nasal lossa It 
must be undci stood that it spicads bctxxccn the pciiostcum and the bone 
When once the septum is i cached no dillicultx^ is likely to be exjiciienccd in its 
extension to the opposite side Fiom the foss.c the jxciiostitis sjneacls into a 
xaiiable numbci of the sinuses and leads to then giaclual obhtciation bx^ 
peiiosteal deposits on then xxalls Sometimes the icmains of a sinus may be 
icxealed m a section of the bone as a lineai tiact lunning to the natuial exit 
{Caie 12) , in othei cases the obhteiation may be eom]>lctc The thickness 
of the nexx deposit of bone can sometimes be lecogm/cd 

The sinuses most often attacked aic the maxillaiy anti a the fiontal and 
the sphenoidal, but the ethmoidal cells less eommonlx' Ncailx’’ alxxax's the 
eoiiesponding sinuses on both sides aie inxolx^cd, and it inax’^ be xcix' didieult 
to be siiie in xxdiich one the disease staitcd 

The obxaous implication of one side ol the face bcfoie the othei oi a 
moie adxaneed condition of disease on one side is often seen and indicates 
a unilateial oiigiii Onlx' in one case (Sii Asllex’’ Coopei’s, Caie 3) Jias tlieie 
been ex iclencc of disease of a single sinus othei than that just desciibed 

The osseous defoimations m the nasal fossa: themselxes aie iisuaiix 
extieme The flooi, the sides the loof the tuibmatc bones and the septum 
all paiticipatc, and the fossae, xxhen xuexxed fiom the anteiioi oi posterioi 
apei tines, appeal blocked bx’' bony masses xxliich fit togethei like paits of a 
jig-saxx piiz/le The xmmei may be iiearlx'^ an inch in xxidth and the tinbinate 
liones changed into sessile bosses The identity of the infeiioi may sometimes 
be pioxed bx’' a dimple on its uiidei suiface maiknig the opening of the nasa 
duct, xxhilst that canal is ajijiaientlx^ obhteiatcd in its length 

4 The Complications — It is quite ceitani that one of the eai best signs 
must be nasal obstiuction It xxnll usuallx'^ be piesent to some extent 

any defoimitjr is lecognized The defoimitx'’ hoxiexmi seems to liaxm 
the geneial attention, and nasal obstiuction is only occasionallj alhic e o 
m the chuical accounts {Cases 2 and 8) „ 

Tiouble xxith the laeliixunal appaiatus fiom stenosis oi obliteiation o 
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as the cxcitiu" cause of the disease (Cttsci 2 nun >) .in. 

A xlaikahle condition ol the left fioutal sums is p.esuitcd in the 
maceiated specimen of Su Astlcs Coope. s ease (Casi i) i he nails o the sums 
base enlamed tonaids the ccntic in thice lonndcd misses leaMiip: the (aMl\ 
lemesented by a tinadiate eleft The mueoiis lining must hai c lieen am- 
stucted m the middle and an hom-lass shape gn eii to its inteiioi i he tno 
lateial glohulai poitions haie ciidcnth become distended iho lonei one 
has eioded by its piessme the oibital loof and the iipiiei one has laised up I ic 
llooi of the anteiioi fossa of the skull and ilso eiodcd it Tins lias iiiodmcd 
a cnculai. chimney half an inch high thicc-ituaitcis oi in ineh in diametci 
and open at the top Its nail is foimcd bv the abiiipt leaimg nji ot the thm 
compact tissue of the fossa Tlnongh this chimney the osseous aHangemciit 
m the mteiioi can be examined Theic is no ciidenec nl snppmatioii and 
it IS piohable that the oondition nas caused bi an intei lei once nitb Ibc 
diamage of the caiity — that it nas a consequence of the disease and not an 
exciting cause {ht Thomas s IIosp 'Museum No GIO ) 

That the e 5 '’es must snftei is cleai Pioptosis and exophthalmos aic 
fiequently mentioned, and blindness is oitcii )>iesent in the late stages Tins 
may lesult fiom coineal ulceiation and peifoiation {Case 5) horn compicssion 
bv bony outgi oaths, oi fiom tiaumatic uiptnie ol tlie exposed globe (Cum ~>) 
but the stietchiiig of the optic nenes oi piessine upon them m then conisc 
may lesult in optic atiophj' and failing vision 

The occuiience of mental oi ceiebial distiiibaiice m these cases uould 
not he astonishing in viea of the gieat ^asculallt^ of the diseased bones in 
close 1 elation to the antciim lobes Some signs of these aie met uith in the 
spaise clinical lecoids Thus the pugilist {Ca9e 5) had occasional symptoms 
of insanity m the last tao yeais and died fiom an effusion of blood beneath 
the ceiebial aiachnoid Young’s ease (Case 9) uas thiee times in an asylum 
but not until aftei the saelhngs appealed lie had hallucinations of sight 
and healing, and died of syncope cluiing excition in connection aith one of 
them Theie a as in tins case a familj'^ taint, foi one sistei died in a hmatn, 
asj lum 

A gul 6 yeais old came nndei ms obseivation at the seiv beginning of 
the maxillaiY hypeiostosis fVhen 11 she began to ha^e fits’ of an nnceitam 
natuie, and a skiagiam shoaed that the aiiteiioi pait of the base vas affected 
as a ell as the fiontal bone and mandible She died at the age of 25 in the 
Leeds Union Infiimaiy alieie “ liei fits became moie fiequent and se\eie, 
and hei mental condition, ne\ei vciy bnght, giadually deteiioiated ” 

Bickeistetli s case (Case 7) died of coma vithont any \eiy evident cause, 
and Astley Coopei’s patient, uhose fiontal sinus has ]ust been dcsciibed', 
a as sei7ed aith a fit a Inch seemed to be of an apoplectic natuie and died 
almost immediately in St Thomas s Hospital 

Snppiiiation and neciosis is an extiemely laie complication, and is no 
doubt due to a sccondaiy infection , Cas, 13 is an instance 

aoiossthf^I^f Anatomy -When the enlaiged bones aie saan 

loss the^ aie found to be composed of a closely cancellous bone y hich extends 
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through both the onginal bone and the pciiostitie deposit Theie is uo oiitei 
layci of compact tissue, but the summits of botiyoidal piotubeianccs may 
be slightly polished and the suifacc is pcifoiatcd by innumeiable apeituies 
foi small vessels The oiigiiia! bone has been iinolved m a secondai] exten- 
sion of the siijieificial innammation so that its limits can seldom be detected, 
and then only xagueh In the lowei jau ol the Penn lan's skull (Case i) 
tiaces of the ongmal compact tissue aie to be seen on the face ol a sagittal 
section bulled in a mass of new bone The chaiactci of the bone in these 
cases uas iincstigated by a Committee of the Patiiological Society appointed 
to lepoit on Bickeistcth's specimens (Case 7) 

The tumoui on the fibula uas caicfully examined “The gieat mass of 
the tumoui uas made up ol dense non -like bone uith hcic and theie an 
extiemelx delicate cancellous stinctmc The dense bone uas xeiy toiirii 

ft, o 

and to the naked eye appealed compact at hist x leu but on closei examina- 
tion was seen to be studded uith numeious minute openings The micioseopic 
appcaiances xxeic jiecuhai The compact tissue x\as tiaxciscd in exeiy 
diiection by laige bianchmg and communicating xasculai channels foimmg 
in some cases a close netuoik At the point of confluence of these canals 
theie was often a soit of ampulla Fiom the sides of the laigei canals fmei 
ones weie gnen off uhich ioimcd communications uitli those coming off fiom 
the neiglibouiing oi e\en fiom distant laige ones The spaces between 

the canals weie filled up by bone tissue of oidmaiy chaiactci Theie uas an 
indistinct lamination foi the mostpait paiallel to the xsalls ol the canals 
The laeume weie in gcncial xeiy numeious but they ucie small and foi 
the most pait elongated The majoiity xveic fmnishcd uitli xeiy delicate 
canalicuh Veij'’ feu tiaces of Ilaxcisian sj stems x\cic to be seen 

The cancellated bone piescnted foi the most pait the oidinaiy chaiacteis 
but ex'^en hcie xveie found many ot the laige canals lunnmg into the cancelli 
The comjiosition of the bone xvas piactically noimal 

The Committee also examined a section liom the Peiuxians louei ]axi 
(Case 4) This piesented chaiacteis identical xvith those obseixed in the 
fibulai tumoui They concluded that “the stiuetuie of the cianial bones ni 
that case (Case 7) xxas the same as the fibula ” but thex"^ did not examine them 
foi feai of injuimg the specimen An illustiation of the micioseopic appeal- 
ance xx'as g'xen xxith the lepoit (Tians PaOnl Soc Land , xxn 250, plate 12) 

6 Pathogenesis of Creeping Periostitis —Theie is no baeteiiological pioof 
that cieeping peiiostitis is due to mieio-oiganisms but no lecoided obsena- 
tions on this point hax e been found The suggestion that it is of imcro-oigame 
oiigin IS based upon the cuiious xxmx m xxhich the disease spieads xxhich can 
only be explained by a lixung infection Its nasal oiigin, too lends the idea 
some suppoit The infection must cleailx’’ be one of loxx x luilence and capable 
of long duiation and it does not cause suppuiation The infection lesponsible 
foi seious peiiostitis and seious osteitis in the long bones has these chaiacters, 
and m those cases m xxhich it causes “ neciosis of the compact tissue xxithout 
suppuiation ’ it is possible to tiace anothei lesemblance in its sloxx piogiessixe 
extension beneath the peiiosteum 

Theie is good leason to beliexm that the oigamsm in seious 1’^”°^*'* 

IS a staphylococcus of attenuated xuiulence and in the absence of any de ni e 
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^^hlch a Intheito ivmecognizcd oiganism manifests its picscucc ' 

look upon It as due to some pcculiai idiosynciasy on the p.ut oi the lionc- 
foiming tissues ot occasional indiMdiials lesultuig in this unusual icspon c 
to an tnfection uhich is not unfamihai to us > Ihcsc questions cannot be 


ansueied yet 

7 Cases Historical, 
Clinical, Pathological — 

Cflsel — jNUlpigiit The hist 
lefeience to this disease is 
found m the Opt i a Posthuma 
of Malpighi (1700 AD) 
One of Ins obseivations (p 
68) desciibes a skull in the 
tieasurv (collection ‘^) of the 
Most Seiene Duke of Mutina 
It iveighed 10 Bonoman 
(Bologna) pounds, i e , 120 
oz and m as ivithout tlie 
lowei ]aiv The desciiption, 
in Latin, is quaint and some- 
what difficult to follow but 
it IS quite cleai that the 
specimen was an example of 
the peiiostitic foim of leonti- 
asis ossea pioducing maiked 
defoimity of the uppei 3 an, 
01 bits, and cianial bones a 
single old tooth nas deeply 
fixed in its alveolus and the 



disease had spiead to the 
fiist ceivical veitebia 

Case 2 — Bourcade’s 
This is the fiist case with a 


Fig 239 — Fourcacle s case Vie\\ of the complete nil 
(4/iter Lebcrt ) 

For the t\NO photographs of this case 1 am indebted to 
Mr H E Powell 


cluneal histoiv An account of it is gnen by Vnehow Fouicade nas a 
suigeon at Peipignan and had a son, nlio except foi an attack of imiiola 
had enjoyed good health till lie nas 12 yeais of age (1734.) 

At this tune Ins fathei opened foi linn iieai the iiinei canthus of the light 
e>e a lachivnial tunioui uhicli suppuiated foi a veiy long time Theie 
del eloped at the same time on the nasal apophvsis of the light supeiioi maxilla 
a tunioui as big as an almond nhicli gien till at the age of 15 it compiessed 
the nasal caitilagc in such a maniiei as to pieieiit the youth fiom bieatlinio- 
except In the mouth The disease then extended to the mfeiioi maxilla” 
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winch kept its noimal foim only at the aititiiJ.u extrennlies and alveolar 
boideis The supeiioi maxilla;, the walls of the oibits with the exception 
of the roofs the nasal openings the palate and nialai bones v,ere invaded 
and enlaigecl till they foimed shapeless masses At 20 yeais of age the face 
vas monstious He had exophthalmos vith nivopia difficulty in speaking, 
and geneial cnfeeblement 

He died, blind and phthisical, at the age of 4o The niaceiated head 

neighed 8 lb f o? , the 
infcnoi maxilla alone 3 lb 



3 o/ {Fig9 239 240) 

Gieat tuberous and lobu- 
lated exostoses has ing the 
density of maible pio- 
truded fiom the loner 

jan and infeiioi holders 
of the mbits the cvanial 
bones n etc thickened nith 
little smooth, and coni- 

plctelv sclciosed excics- 
ccnces The frontal and 

maxiilaiy sinuses had eii- 
tiicly clisappcaied The 
lest of the skeleton ms 


^ ^ . lemaikable foi the fiagii- 

Pro 240 —Fourendo s enso llio lower jnw from flbo\e f 4 .\ l /\T •nn'imw 

Tho croo\es for tho facial arteries are \ery conspicuous Ity 01 tile DOnCS ( i TFCHOu , 

{After Lebert ) Paihologtj of Titmows 

Fienchtians Aiiohnsson, 


11, 20 Lebekt, Timte d’Anaf Pathol, plates 32 and 33) 

Case 3 — Sir Astley Cooper’s Specimen in St Tlionias s Hospital 


Museum, No 610 

The upper jans are the chief seat of tlie mischief Hounded bosses 
pioject foiwaid 1| to 2 in fiom the anteiioi suiface of each bone above the 
unaffected alveolai piocesses Diffeient sections made thiough the specimen 
show each antium to be obliterated by the giontli, which encioaches also on 
the nasal fossae The fiontal and etlimoidal sinuses aie similaily obliteiated 
The veiy unusual condition presented by the left fiontal sinus has already 
been described on page 351 The nose is difficult to examine and the con- 
dition of the posteiioi part of the fossae does not aiipeai to be so exaggeiated 
as m many cases The specimen was taken fiom a Billingsgate fishvoinan 
long lemaikable foi hei hideous appeal ance Two laige swellings had giown 
undei the oibits m the foiepait of the cheeks between vluch the nose 
appealed v edged and the nostiiis closed Each eye pi ejected consideia J 
fiom its socket The lowei jaw was not affected The maiinei of ler 
death is desciibed above (page 351) (Coopkr and Trivers, Swgtcal Essays, 


Pait 1, 171 ) 

Case 4 — The skull of a Peiuvian m the B. C S hluseum No 1358, en 
Path Sect , is evidently an old one It has often been lefeiied to by wn ei 
on leontiasis Theie is no known histoiy attached to it, but it is a 'ei 




Jig 241 ^The Peru\ian sUull — no historj (K C S Muspum No 1358 1, Gon lath 

Sect ) The illustration shows how the attachments of the periosteum to the sutures, and 
of the temporal fascia to the temporal ridge hn%e limited temporanlv the cstcnsion of the 
periostitis In the orbit the different bosses are exactly limited to the surfaces of sarious 
bones forming that cavitj The right ascending ramus of the mandible is seen to be set erelt 
affected 



, lateral Mew of *he pugilist’s skull, Howsliip’s case (R C S Museum 

XO IJ,, 1, Gen Path Sect ) The intra orbital boss and the large facial tumour arise 
irom the maxilla The groose between them shows the influence of the palpebral heament 
ancl the suture between the maxilla and malar bone The malar bone is onK Eighth 
imoliea but the osseous stream passes below it to the posterior surface of the maxilla 
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instinctive specimen, because the peculiaiities of the extension of tJie disease 
can be so easily studied upon it {Ftg 2J-1 ) 

Ca'ie 5 — Pugilist’s skull in RCS Museum No 1.357 1, Gen Path 

Sect 

This IS anothei example of immense rounded bosses jutting foiwaid fiom 
the fiont of the superioi inaxill.c {Fig 212) The posteiioi naies shov solid 
turbinate bones fitting into a much swollen septum The sphenoidal sinuses 
aie filled up with bone and the frontal sinuses aie obhteiated {Fig 24.3) 
The conditions aie moie adsanced on the left side Both the orbits are 
practically filled up with exostoses The specimen is desciibed in Sii .lames 



Flo 241 — Postenoi MO« of tho specimen from How ship’s cnoe A coronal section has 
passed throuph the sphenoidal sinuses It shows the oflect of the disease on the nasal fossn 
and the sphenoidal sinuses, the osseous giowtli fills the ptcr^gomn\ilhm fossa , extending 
into tho 01 bit, and blending below the malar bono with the facial mass (A) Left orbit 
opened up showing bono outgrowth within (B) Obliterated sphenoidal sinuses (C C) 
JIalar bones— temporal processes (D) Left infciior turbmato bone (E) Ptengoid fossa 
(F) Loft middle turbinate bono (G G) Right and left hamular processes (H) Vomer 
(I) Right inferior turbinate bono The shadow aboxo and to its left suggests n coMtj The 
shadow, however, is part of tho voroei, which Icacts onh a chmlv to represent tho right nasal 
fossa (JJ) Teeth The hard palate, between looking down and backwards (K) Bom 
mass protruding from ptervgomaxillary fossa, passing up into tho orbit and down beneath 
the malar bone to coalesce with the outgrowth on tho face 


Paget s Lectiae^ on Suigical Pathology (ith ed 535) In spite of some 
disciepancies theie can be no doubt that it is dent ed fiom a living case 
desciibed by How’ship {Ohseivations m Stagciy 1S16, Case 9 p 26, with poi- 
tiait — Fig 244) Le Dentu m lefeiiing to Howsliip’s case, gives the same 
catalogue number as Paget The cluneal histoiy is inteicsting 

The subject was a man about 60 yeais of age who believed the 
began eighteen yeais befoie death m consequence of lepeated blows lecei 
in the face thiougli fighting The fiist symptom was the veiv sudden ons 
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oi inflammation m botli eyes -winch evidently ended in double laelnvmal 
abscess This occuiicd foiii teen ycais befoic Ilowslnji saw linn in 1811 Aftei 
some months, osseous swellings foinicd below each oibit Latei one eve 
suppinated, its coiiiea sloughed and it shii\ elled , and the othei when it was 
piotiuded and Iviiig upon the haid tiimoni in the cheek was stiuck by jiait 
of an non bedstead he was 
handling and bmst 

In 1815 the patient was in 
good health The tuinoni s w ei e 
not tendei on piessuic Thc\ 
appealed to occupy the whole 
space of each oibit as well as 
the cai itics of the nosti ils 
winch weie almost obhtciatcd 
Theie were caiicose veins in 
the skill co^ eiing the sw cllnigs 
The Instoiy of occasional insan- 
ity and the cause of death ha\ c 
been given aboie (page 351) 

Case 6 — A specimen (No 
39/, St Bait\Hosp Museum 
old No 1 62) quoted by Page! 
in his Lectin es 

The superioi ma\illie aie 
not much enlaiged oi defoimed 
on the facial aspect, but the 
nasal septum and latei al walls 
aie much thickened, and the 
antia with the fiontal and 
sphenoidal sinuses are gieatlv 
immished oi almost occluded 

and fiom the orbits thlo^r'^tl sui faces fioni the nasal fossm, 

deposit being pi esent below patch of peiiosteai 

palate by way of the palatum? ^ ^imilai invasion of the oial 

evident There a,e toaT”* " ° 



Tig 24J 


-Porlrnit of tho pntient in Case 5 
( -l/tcr Houship ) 


the f lecoided by Di 

The specimen is in ti'?”” T ? 
casts of It are ni the R C S Ro}me ^aimiuaiy, ana 

Medical School (J’j^ 2tt5) A^T Hospital, and the Leeds 

/on, 1857 i m ^ ® 


Muiclnson 


h.e pat" 't ir 
tile hones of Hie faee „eie'ftst° the age of 11 

-..-H "^tS t -Tteb 


fibula 


Apait from the 
25 
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unsightJmess, the spellings caused the patient little inconvenience until tvo 
yeais befoie his death uhen he began to suffei intense pain in the leg and 
pain, less se\eie in the bend He became giadualh emaciated, and as the 
facial enlaigement mci eased, the cacitics of the mouth and nose uere greath" 
lessened, and the eyeballs pi oti tided e\en beyond the lids The sight of the 
right eye lemamcd good, but that oi the left t\as lost 

The mobiliU of thelovei 
]au uas but slightlv inter- 



Fic 243 — From n cast of the sKiill of BicI trsteth 
cnbc (R C S Museum No 1159 I Gen Pnlh fbect ) 
Hie pliotORrnph uas tnl en to sliou tlml the clisenso Ims 
spread from the Ion cr jau bach to the si nil An isolated 
area of penostitic deposit is seen on tho otherwise norma! 
temporal bone m iminedinto relation to the tenipoio 
mandibular joint 


fcicd Mith and mastication 
and deglutition neic pei- 
foimed Mithout difricult\ 
Smell and hcaiing Mere not 
affected and the intellect 
Mas unimpaiiecl In the end 
he became sudclenlv comatose 
M ithout c^ ident cause and 
died Death Mas attiibuted 
to exhaustion emaciation, 
and pi oti acted sufftinig At 
the post-moitem the inteinal 
oigans geneiallv appealed 
he.iltln The patient had 
nc\ci suffcied fiom s\pliilis, 
and thcic Mas no historv 
of tubciclc 01 constitutional 
svphihs oi cancel in the 
familv A biothei had a siini- 
lai enlaigement affecting one 
uj3])ci jaM Mhich began about 
the age of pubeit^, but had 
icmained stationaiy foi many 
yeai s 

In addition to the enoi- 
mous defoimitc of the skull 
and loMer jaM, mIucIi is veiv 


like that m Four cade’s case the hyoid bone Mas also affected The tumom 
of the fibula, M'hose cioss-section measuied 5] m by -I] m , spiang hom 
the posteiioi and innei smface of that bone bv a naiioM neck (deteinnne 
by fascial attachments '>') and it may be noted that it shoMed a canal on its 
innei side e\ identlj'^ foi a cessel of consideiable size Its chaiacteis have 
ah cod’! been desciibcd (page 852) Pait of this tumom is in the Middlesex 


Hospital Museum (C 133 ) 

Case 8 —Of file cases of leontiasis ossea lecoided bi Victoi Hoisei 
{Pi actttionei 1895, h l), his thud case is the only instance of the peiiosti ic 


vaiiety It had a ^ely mteiesting histoiv 

The eailv pait IS given by Bland-Sutton (?’/«» V Chn Soc 1889, xxii, - 
A man age 21, came undei his caie m the Middlesex Hospital in Septenye'^ 
1888 He Mas five feet high and appealed to be stunted by iickets > 
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years before a srvelforg bad appeared m the nc.ghbouiliood of tire nose ruth- 
out anv knorrn cause Trvo months later the right ascending lamus of t c 
lorrer farv became affected, and giadually the face became dcfoimcd b> the 
projecLg masses on each side of the nose The 

but gave rise to mcoirveirience fiom nasal obstruction On Oct 3 1888, the 
affected part of the right lorrer jarr, rrlrich had increased lapidly of late, rras 
removed subpenosteally (i e , the portion posterior to the 2ird bicus]nd) At 
the patient’s request the right upper jarv rras removed on Oct 20— an opciatiori 
justified by the complete obstruction of the right nostril, some pioptosis of 
the right eye, and failing vision (R E = aV, J 16) 

In 1890 he came under Hoislev’s care The left side of the face rras 
becoirrmg enlarged and he often had neuralgic pain There rras only per- 
ception of light in the right eye, rvhilst the sight of the left rvas failing, and the 
disc rvas atiophic Horsley’s opeiation ended m a simple exjrloiation as he 
rvas not peimitted to remove the upper jarr, rvhicli rvas tire only treatment 
likely to benefit 

The illustration in the Clinical Society’s Tmnsaction't shorrs that tins rras 
a rvell-marked case of the peiiostitic form of leontiasis ossea In the uppei 
jarv the antium rvas obliterated and the thickening inr’-oh'^ed all parts of the 
bone alike 

As the failure of vision advanced after his operation, Bland-Suttoii con- 
cluded that the optic neives rvere undei going slorv compression in tlieii passage 
through the sphenoidal bone 

Case 9 — J^mes Young, Bristol, recorded the following case {litii Med 
Join , 1896 Oct 31, 1303) 


The patient rvas 39 rvhen the disease first appeared, and no cause could 
be assigned by him oi his friends The upper jarvs rvere thickened generally 
and the piotiuded masses on them rveie tender There rvas distinct prominence 
and thickening of the supia-oibital ridges, more marked oir the right side, 
and also exophthalmos and ectropion His mental condition has been 
described on p 351 he died at the age of 46 Post mortem the frontal 
sinuses and antra rreie occluded, and the orbital cavities diminished The 
nasal caraty rias filled right up by encroachments of bosses of bone on 
each side The right superior maxilla rvas consideiably thickened along its 
alveolar inaigin The bosses of bone piotiudmg fiom the uppei jarvs rvere 
found on section to be cancellous nr stiuctuie The kidnevs rvere gianulai 
Case 10 —Specimen in St Mary’s Hosp iluseum, No 91 72, fiom a 
dibsecting-ioonr subject No clinical notes 

In this instance the fiontal and sphenoidal bones aie moie server el}" affected 
than the otheis The malai super loi maxillaij", and nasal bones are in voir ed 
to a consideiable degiee by extension but both antia persist 

The fiontal bone is gieatly thickened, being one inch or moie thick nr 
jilaces at the section thiough the biorr The fiontal sinuses aie completely 
filled and the rrhole section shorrs a dense, finely porous surface rvith no 
diireienhation of either table The signs of iirvolr'enrent of the sphenoid are 
umisually marked Rounded masses coiiespond to its oibital surfaces, and 
t ie peiiosteal deposit can be traced thiough the sphenomaxillaiy fissures to 
tire tempoial surfaces of the gieat rungs The inteiioi stiuctuie of the right 
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wing IS exposed and is dense like that of the fiontal bone whilst the intia- 
cianial aspeet of the whole bone is paiticnlaily maiked by mnneions lascular 
foiamma Thcie is also eonsidciablc deposit of peiiostcal bone in the nasal 
fossa?, but the blockage is not so complete as that seen in many of the piesioiis 
cases It seems piobable that the focus of tiouble lay in the fiontal and 
sphenoidal sinuses and that infection spiead chiefly fiom the posteiioi pait 
of the fossa? to the oibits Minch show extensne changes 

It IS not eas} to tiace the path to the fiontal bone It may base been, 
and piobably M'as by May of the oi bits and assisted b\ the dncct tiacks made 
by the cessels and nenes The infection has cmciged at the anteiior open- 
ings of the nasal foss.e but this Mas piobabh onh a late dc^’■elopment and 
the M ell-advanced condition on the \ault can haidly ha\c oiiginated fiom it 
Anothei peculiaiitj' of this specimen is the picsencc of two oi thiee 
appaiently isolated patches of jieiiostitis neai the jianeto-occipital siituie, 
but thcie aic slight signs that this isolation is not cjiiitc so decided as it seems 
to be at the fiist nnpicssion 

Case 1] — Dh Lldiaud s This specimen (II C S Museum 1361 1 Gen 
Path Sect ) a portion of a Iom’ci jaM, is \aluablc because it shoMS the first 
pait of that bone to become iinohcd 

It Mas icmoycd lioni a Moman age 45 in 1002 Bony piominenccs had 
existed on each side of the budge of the nose foi 20 \eais They oiiginatecl 
m the supeiioi maxilkr, and gave the face a fiog-like ajipeaiance Thev had 
become stationaiy The enlaigemcnt of the loMei jaM had been noted for 
thiee months and shoM’cd cMcIencc of actnitv The patient died aftci the 
opeiation 

The enlaigemcnt extends fiom the symphysis to the angle and affects 
chiefly the outei .ispect and Iomci boidei It is CMclcntly the lesiilt of pen- 
osteal deposit, foi the oiiginal body of the jaM can still be lecognized \aguely 
m the cioss-section though it blends Muth the ncM bone All the molais and 
piemolais aie absent and the alvcolat pioccss and tlie tooth sockets haie 


disappeaied 

Case 12 — No 398, St BaitholomcM' s Hospital Museum is “a supeiioi 
maxillaiv bone m mIucIi the cavity of the antium is completely filled up by a 
gioMth of poious 01 ^eij' finely cancellous bone The cavity is lepiesented 
by a Imcai tiack opening into the middle meatus Theie is peiiosteal deposit 
on the external and oibital sui faces, and also on the posteiioi sin face tiaceab e 
from the pteivgopalatme fossa The lateial nasal Mall is consideiably affectec, 
and the nasal duct opening is lepiesentcd on the undei suiface of the bulging 
formed bv the alteied infenoi tuibmatc bone The antium Mas piobablv tie 
locus of the disease m this case It Mas fiom a gnl, age 15 yeais Enlaig® 
ment of the nasal piocess of the supeiioi maxilla had been obseived foi eig i 
months and Mms increasing The disease m as painless and the general hea i 
good Death occuiied fiom eiysipelas ten days aftei lemoval of the upfiei 


jaw ’ (See Staxlex, Tieatise on Diseases of Bones, 297 ) p 

Case 18 —No 399, St BaitholomcM’s Hospital JIuseuin consists 
poitions of a supeiioi maxillaiy bone M'hich befoie division foimed a 
spherical mass of haid, heavy, and cancellated bone Theie is no sni 
surface on any pait of the vaiious poitions to suggest an exostosis 
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It ^^as taken fiom a man age 37 A Mimoth ponnncncc of 
moccss of the u^ht supeiioi mavilla had been Jioticed lot tno vca.s but li 
Us not meieasmg He nas adnntted ^Mth ^^hat appealed to be ncc .os.s of 
the aheolai poition of the jan and suppiuation aiound it Aftci foin oiontb 
the mass of the bone nhieh occupied the position of the antiiim complete 
sepaiated and nas lemoied The caMty, uhich opened nidelv into the mouth 
and nose, giadually contiaeted and the man lecovcied Tins case ^^/^osenbed 
m Sn James Paget’s Lectwes on Smgical Paihologu fold catalogue Ao 1 -60) 
Theie is insufficient eMdence to assign this case to the pciiostitic oi tlic 
osteitic gioup but It no doubt belongs to one oi the othei ^ It is quoted 
heie to show that septic infection may complicate these cases on laic occasions 


n DIFFUSE OSTEITIS OF THE BONES OF THE FACE AND SKULL 

(Osfeibs F-ibiosa ) 

Tins foim of leontiasis ossea lesults fiom a pecuhai inflammatoi v affection 
of the medulla (i e , the soft tissues occupying the cancellous and diploic spaces 
and IlaAeisian canals) and has ceitam aciv disiinctive featiues — 

1 The Complete Absence of any Penosteal Bone Deposit — ^This is the most 
striking feature and the one mIiicIi distinguishes it at once fiom the othei 
laiiety — namely, cieeping peiiostitis 

2 The Chaiacie) of the Change m the Shape of the Affected Bone — It is 
enlaiged, often enoimously, but the enlaigement gives the impiession that the 
bone IS suollen The lesemblance to the noimal bone lemains but the salient 
points that gne the lattei its ‘e\piession’ disappear The bulky bone dis- 
tends its periosteal envelope so that its fossre aie filled up, and shaip iidges 
and elevations aie lounded off The suggestion is conveyed that the change 
of shape must have depended upon an alteration in the consistency and 
fnniness of the osseous tissue 

3 The Osseous Tissue piesenis Dofinite Chaiacteis — The bone, especially 
in the eaily stages, is casculai and soft In the cianial bones vasculaiity is 
leiy noticeable If the bone is evposed duiing an opciation the hcemoiihagic 
coloui and mottling aie conspicuous beneath a thin or peifoiated surface, and 
indicate the extent of the moibid piocess 

When this appeaiance is piesent the bone is veiy soft and can be cut oi 
gouged anaj, oi penetiaterl uith a tiephine nithout any trouble In the 
Idtei stages vhen ossification has advanced considerably, the bone becomes 
fiimei but esen m the ‘Biistol’ skull it rvas stated to be ‘markedly’ softei 
than normal 

Tlie suiface of the bone is smooth, but it does not piesent the smoothness 
and polish of compact bone When caiefully examined it is seen to present 
mnmneiable apei tines, but theie aie areas uheie these aie much less m 
CMdcnce Such aieas aie the lemams of the compact tissue, nhose absoiption 
IS brought about fiom nithin {see Fjg 249) The innumeiable apeituies 


1 Dupwtren, plate 41, there is an illustration of 
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lepieseiit the suifacc of a cancellous tissue of neu formation, ^^hlcIl has taken 
the jilacc of the oiigmal bone (compact — cancellous— diploic), and is permeated 
by a %asculai connective oi fibious tissue medulla vhich blends vith the 
peiiosteum The foiamina ceitamly tiansmit vessels, but they aic filled vith 
this soft tissue as well 

The appeal anee pioduced by this change on the suifacc ol the bone has 
been likened to that of coaise uoollcn cloth and it is veil shovn in the photo- 
giaph of the lowei jav of the ‘Biistol’ skull Little buds of osteogenic tissue, 
which IS what the niediillaij' tissue has non become, piotiuding fiom these 
apeitures, mav ossify and vhen this hajipcns a vciy finely mamrnillated 
surface icsiilts which might easily be mistaken foi peiiostcal deposit 

The ciamal honc’^ mat/ he crtomiottslij ihiclrncd The width of a cioss 
section has amounted to 3 in The innei and outei tables (oi in othei bones 
the compact suiface) cannot be diffcicn tinted, and the face of the section is 
composed of finely poious bone of rarymg degrees of densits and of similar 
chaiactei to that exposed supei ficially by the disappearance of the compact 
tissue The homogeneous aspect of the section mav be inteiiiipted by some 
scattered patches oi tracts of soft fibrons-looking matciial and in rare 
instances cystic degeneiation of such a patch may be seen 

In the ‘Biistol’ skull wlicie the disease A\as of many veait> duration, 
patches ol veiy dense bone, and spaces fiom which soft tissue has beenieiirored 
by maceration and fiom which softened contents escaped aftci the bone was 
divided are dotted about m the geneial expanse of cancellous tissue of raiving 
degiees of density This appearance points to an ossification wdiiclr has been 
11 regular in its incidence of long duration m some paits and nruch shorter 
m others, and it may be compared rvith unnracciatcd specimens in w'lrich 
fibious patches aie present in a mass of osseous tissue of uneren density 
12, ^ee F7g 25 1) 

t Age of Oti’irt — The age at which the disease fust manifests itself is 
usually 111 the first or second decade ol life The disease is clearly one of 
young people, and the exceptions ai o met with moi e commonlj in those cases 
in wdrich the law’s are piimaiily mrolved as a consequence of dental nutation 
{Gioiip C) 

Cases of the osteitic foim of Icontiasis ossea fall into three definite 
groups — 

Gioup A — A general diffuse osteitis of the cranial and facial bones 
Gioup B — A circumscribed osteitis of one or more cranial bones oi of a 
part of one 

G}Oup C — An osteitis beginning in one or both jaws and laiely spieading 
far beyond them This gioup is associated w’lth dental nutation nr most 
cases 

Gioup A — General Diffuse Osteitis or the Crvnixl and Facial Boxes 
Instances of this remarkable affection aie not numerous 
Case 1 — The following description of a skull in the IMuseum of the Bus o 
Royal Infiimaiy (No 141) is taken fioni an article by Stack wdio lecoi e 
the case in the Biistol ]\Ied-Clni Join , 1900, xviii, 316 (Fig^ Ir 

The patient’s photograph icpiesents her wnth a reiv prominent or"eiIiaiigm„ 
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Fio 240 The Bristol’ skull Sliowmg the smooth surface and persisting sutxires 
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foiehead and an enoinions piotiudin" lo«ei jan Tliough tlie facial bones 

A\cic affected, the face itself apjieais insigni- 
ficant bct^\een these tno inaiked defoimities 
Tlic Iialf skull AMlhoutthc lonci jaw A\eighed 
- - ^ 7 1 lb., and the lo«ei jaw ] lb 

- ^ Thele ^\as enoiinous thickening of the 

^ ault and base, and this attained its inaM- 
nnmi in the ceiebellai legion, nheie the 
Midth ol the section nas ‘3 in The outei 
suifacc Mas cpiite smooth and the inteiiial 
laiilv noiinal The bones of the skull Mere 
foi the most jiait maikedh softei than 
noimal, but the appeal aiiee of the section 
Mas not cpiite homogeneous In paits theie 


V‘' 



I 


Fio 248 — J ho ‘Biistol’ skull 
front Mon ShoHitiR tlio chimmslicd 
orbit nnd absence of the nhoolar 
process 



'•»4l 
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Fig 240 — Tiie Bristol' skull louei jnw 
Showing the patches of compact bone con 
trasting with the darl er coarse woollen clotli 
appearance wheie the surface is poious nnd 
also the eroded opening into the hollowed por 
tion of the intti oi 


Fic 2')0~lhe upper portio i of 
the light tibm of the Bristol cfl-e 
ShoMing a part (A B) a hero the com 
pact surface has been eroded irom 
within With a magnifying glass a 
mucli better idea o^ the condition 
can be obtained 


M'eie masses of moie comjiact tissue, and m otheis theie Mas laiefactioii to 
such an extent as to leave spaces oi | m diametei The Iomci jaM lac a 
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„ . ir,ap on its upnoi suiface ^^hele tbc ahcolai iiclfic 

iSd bodv ^as enUioed and lounded and the compact shell 

expanded and filled nith xeu poious bone 

gumnw matenal nhich pomed ont nhcn the bone nas ^ f o Se^ cial o 
the peimanent teeth neie buried m the undei smiaec of the bone quite on 


Notable changes neie also piesent m some othei bones The pclMs nas 
geneially contiaeted and maikedly beaked and tnisted the sacium being 
deflected to the light Theie nas slight scoliosis, but the leitebiic 
Aiere noimal m consisteiicv The fcmoia neie shghth bent and softei than 
natuial The light tibia iias bent lateially chiefly at the lonei end ol the 
uppei thud and tlieie nas also a slight anteioposteiioi cune of the m hole 
bone, the outei face of the uppei aiticulai surface sloped don nn aids and 
outnaids, and a maiked genu \algum had been piesent on this side 

Climcil Historx' — ^The patient a lemale, age 21 nas admitted to the 
Biistol Rojal Infiimaiy undei Di Waldo m Decembei 1809 loi soie thioat 


and dyspnoea, and died the same night 

When 3 veais old she fell, cutting hei foiehead, and nas m the Geneial 
Infiimaiy foi seveial ueeks At 7 the mothei fiist noticed the child s head 
to be laigei than natuial At 12 she had the light canaliculus slit up foi 
daci yocvstitis At 19 she fiactuied the lonei end of the light iemiii, nhich 
united 111 two months The motliei thought the loweiqaw deloimiti began 
at the same tune as that of tlie head Mentallv she was all light, and a 
gieat help to hei mothei though she tiled too easilj’’ to be of use in the 
housework She never had any fits, and there was no sign of siplnhs 

in either parent or nr other children She died fiom diplrtlreiia after 
tiacheotomv and the dyspnoea was m part due to a film fibiosaicoraa 
coirtaiiiiiig irumeious giant cells which giew' fionr the posteiioi suiface 
of the hard and soft palate ’’ 


* H r\ inp; ni idc recentlA i c ireful examination of the preser\ ed and nr rcer rttd bones 
fvom this CISC m the Museum of the Bnstol Rotal Infirman, I can now gi\e the following 
rdditional det uls 

No 141, Left Half of Ihe ShtdlSagiUal Seilion —The outer surface {Fig 24C) is smooth 
uith a ceitam miotmt of tracerr upon it, pirtlr from periosteal \essels, path fiom 
pipilliiv mimnnllated hemispheric d points (mustird seed) This papillarA condition is 
present particidarh orer the loner part of the frontal bone and o\er the surface of the 
tcnyoril fossr and anterior put of the mastoid process It suggests small bulgmgs of 
mcdullan tissue (osteogenic) through thinned and perforated compact tissue rrhich liar e 
subsequenth ossified There is no sign of then being due to periosteal deposit- — indeed, 
cross section an extern d table cm hardly be considered to be present 
Ihe inner surficc of the skull [I ig 247) is dso smooth, but not polished, and shows no 
sign o! pcnostitis, the utcnal grooies arc deeper thin normal and sharpR defined Ihe 
tiouN c wal for the middle meningeal arten is icn marked The lugular foramen is con- 
swicviWA eontneted, ippirenth b\ expulsion of the bones whicli form it, and a considerable 
mrimcn, cMclenth for an emissin a cm of large size is situated m the floor of the later il 
ind opens on the under surface of the occipitomastoid suture It suggests 
L “ collaterd Acnoiis circulation Other foramina are but little altered if at all 

1 sinus grooAc is AcrA mdistmcth marked The whole bodA of the sphenoid hone 

s f o sl'illoAA The petrous part of the temporal bone 

IS the leist t hinged of all the bones 

iH ma' Jic added Occipitofrontal circumference 

n, in , suboicipital circumfcrenee 50; m In Sir Tames Paget s cise of osteitis deform ms 
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Case 2 — Tlie Jadelot — oi the Sacj^ — skull {Figs 2‘51 252) can be tiaced 
back to 1745 It was found at the villafje of Sac}^ ncai Rheinis 15 feet deep 
m the giound In 1790 ladelot ga\c a full dcsciiption of it, and this is 
lepioduced in pait by Paul Genais in an aiticle on “ Ilvpeiostosis in Man 
and Animals ” [Joui de Zoologic, 1875, n 272) The specimen is in the 
anthiopological section of the National Museum of Natiual Ilistoiv, Rue de 
Buffon, Pans 

Piesuniably the skull only was found foi it was taken foi a giant’s until 


the circumfcience it the Itsd of the middle of the tcmporil foss i w is 201 Tint of 
in lecnge skull is 21 in 

The Suliirc’i — llic sqiiiinoiis iiortioii of the temporil hone is ni irkcdh iffcctcd, bulging 
extern illj , whilst the squ iinop iriet il suture mirks the hottoni of i consider ihle depression 
with sloping sides The oecipilo|i irict il suture is also well imirked, ind cm he triced across 
the surfiee of the section into the suture on the intcrioi of the skull Ihc coronal suture 
IS well seen, but ciniiot be triced across the section 'Ibc suture between the lesser wing 
of the sphenoid ind the orbit il ])1 itc of the front il bone is sop iratcd ( ipparcnth in in leera- 
tion) The nisil bone shoes in the gcnci il cnl irgemeiit, ind the sutures in connection 
with it are cic irly seen on the section iiid on the fice 

'1 he Air Sinuses — T here is no trace ol the front il Tlie bone in its situation is miniitch 
porous, ind jiisscs griduillj ibo\c into irrcgul ir spices with here md tlicrc p itchj areas 
of dense bone of sarioiis si/c The sphenoid il sinuses ire onl\ rcpiesentcd bj irregular 
spices in i miss of porous bone There is no comp let lining to these spaces, butrirefied 
cinccllous tissue projects into them The part below the pitiiit irj fossa is comjiletelj 
Idled uj) 

The Orbit — The edges ire loimdcd ind smooth The wills iic smooth, but show 
similar tracery to tint on the a lult It is eontrictcd in its eireuinfcrcncc but increased 
in depth The s|dienoidal (issurc, the optic forimcn, ind the sidienom i\ill iry hssurc are 
of good size, but the litter is more deeph jd iced in the orbit thin norm il, owing to the 
hypertrophy of the mal ir hone The n isil duct is doubt fulh obhtci itcd 

The Jaws — The iqipcr j iw is cnl iiged T be ih eol ir jirotcss has dis ijijje ircd {Fig 248) 
The p ilatal plates of this bone ind the p date bone uc ne irly 1 inch thick, md show two 
cavities for teeth displaced tow irds the nisil floor The jitcivgoid jdites of the sphenoid 
arc enlarged and fused with the j) il itc bone md the hollows iie filled up 

The body of the lower j iw {Fig 249) foims i large rounded swelling much bigger on 
the left side The cnl irgcmcnt dmumshes in the isccndmg i mu md shades off into the 
coronoid jiroccsses The condyles ind necks ire juactically normil The sjiecinicn is 
somcwhit crumbled, and there is i consider iblc caMty m the left side of the body liaMOg 
eroded openings in front md behind Ihc bound iries of tins cuity ire foimed of irregular 
and rarefied bone which is clastic when comjircsscd Ojicning on the under siiifaee arc 
three cystic cavities — jirohably issoeiatcd with teeth The comjiict surfiee of the bone 
has disappeared except foi thin j) itches oi tricts, md the jioious rueficd bone exposed 
gives the coaise woollen cloth ajiiicaiancc There is no sign of pciiostcal dejiosit A ^ross 
section through half the w idth of the body has been made This show s 1 1 erv fine caiicellatc 
structure throughout, except in the ceiiti il jiiit of the bone where the sjiaces are larger 

The Right 'Itbia (No 249) — Some dctuls haec been given in the text In iddition i 
should be noted that the comjiact tissue his been tlimucd and eiodcd in many jilace 
{Fig 250) These appear is roughened ire is, but with a magnifjing glass thej are see 
to have been jiroduced by absorption of the conijiact tissue ind the exjiosuie or ‘ . 

of a finely reticul ited cancellous tissue, iiid not by i dcjiosit of periosteil bone j"® ™ 
marked portions are situated on the iiinei and postciioi surfaces of the upper fiftli, an 
the lower half m patches on the jiosteiioi md extern il sm faces H of “il 

Nccropsi / — The body was ill nourished ind suggested in ige of 14 oi so mstea 
The brain w is noini il and weighed 47 oz All the other oigans weie heilthy m ''PP® , „gj. 
except (1) The liver, which showed on its suifice scecral sniill giowths 
than tubercles, md in its mterioi a few lirgci ones, the laigest of which was is 
small marble These showed the s ime mieioscopic stiuctme as the h\ei _„gf„tal' 

fitty infiltration with diffuse cirihosis — a condition that laised the question o . 
syphilis (2) Tlie right thyioid lobe cont lined a mass which icsenibled ®'^°P, palate 

m its niicioscopical structure (3) The nijcloid sarcoma siirmgmg fioni tlie 
has been zeferred to (P HI Book 10, p 30) 
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Jadelot showed fiom its dentition that it was that of a child of only 5 oi 6 
yeais of age Though the gieatei pait of the teeth aic missing the ah'coh 



Fig 231 - The Jadelot or bacv Bh«ll (ijtcr Qervais ) 


pointed to 20 milk teeth and 4 
peimanent molais Jadelot’s 
conclusion howevei, cannot be 
implicitly accepted, foi fibious 
osteitis which I behe 3 ^e to be 
the explduation of these cases 
3' hen It aftects the jaws, plays 
ha\oc 3vith the dental aiiange- 
nients 

Jadelot and Geivais believed 
that the othei bones iveie affec- 
i^d, but this IS evidently puie 
assumption If they weie as in 
the Biistol cast, it is almost cei- 
ain that they weie not hypei- 

stated to hate attained an extra- 
oidmaiv thickness 

Mluch aocom- 
P< m Genaiss papei show that 

smooth sviilace like that ot the 

modified 


^ :l'-7 " '4 " 

'A\ '’ 7 ' 


A’ 


"-y' / 


Fig 252 - The Jadelot or Sacj skull 
( -ijter G trials \ 

smface of the base the bones piesented a 
the foiamma and especially the foiamen 
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magnum A hoii/ontal section showed that the cianial walls A\eie c\en- 
wdieie thickened This thukening imountcd to as miicli as 3 ? cm oi moie 
At the occiput it was 3 cm on each side ol the iioiital hone 2 5 cm and at 
the veitex 3 cm TIic thickened walls aic said to ha\c ])iesei\ed in pait 
then diploic stiuctuic 

Fiom the mcasuicmcnts of a cast of the hi un ca\it\ Gcnais deduced 
that the biam cxcccclcd the acciagc oidinan dimensions in the adult and that 
the child m addition to the inpciostosed skull, was also to a ccitam degiee 
hycliocephahc (loc fit p IGI) The piesencc ol Woiiman hones might he 
consideied to ha^ e lent a little suppoit to this idea 

A micioscopical account is also gi\en and the hone is stated to haac had 
a \eiv diffeicnt stiuctiue Irom that ol hcalthv osseous tissue Fiom the 
desciiption it would apjieai that the hone tiahccukc weic not laminated that 
they weie foimccl fiom fihious tissue and that the hone cells wcie not stellate 
This IS CMclcntlv ^eiy similai to the new hone foiniation in osteitis fihiosa 
Ca<!C 3 — This IS lecoided hy Ilg (liintgt anatomt<.(hr licohachtiiugcu Flag 
]S2]) 

liaihaia Rucloll was one ol eight In mg hcaltln chilchen whose fathei 
died at the age ol 30 fiom consmujition and the mothei at 60 with diops\ 
In hei 10th ycat she began to suffei fiom headache md cj)ilcps\ She became 
deaf in both cais at 16 and fiom that time hci head was noticed to be getting 
biggei and she had diHicultv m lilting it Fiom hei 17th veai she was unable 
to take solid food, and about the same time outwaid eiinatuic ol the 'eg 
bones developed She suffcicd fiom loss ol smell became bad-tcinpcicd and 
imbecile, was confined to bed and died suddenly in hci 27th Aeai 

Ilg’s diawmgs show the base of the skull to be almost a lacsimilc of the 
base ol the Jadelot skull, and the outei suilacc of the \ ault and face to haie 
the same cacii suiface whilst the cioss section of the \ault was enoinioush 
thickened {Sci aho Fac kt Med Clnt Ttans K 62) 

Ctt'ic A — Di Shoie has diawn my attention to the cast of a head in St 
Baitholomew’s Hospital Museum (Casts No 1) 

Its lesemblancc to the ‘Biistol’ and the Jadelot skulls is so exact that 
theie can be no doubt it was taken fioin a skull affected by the same disease 
Unfoitunatelv nothing is known about the case liom which it was taken 

What is the natuie of the disease in this gioup ’ "With the icmo\al of 
all the soft tissue by maceiation it must be laigely a mattei of infeience 
Theie aie, how^CAei ceitain facts to help us (1) The oiigmal bone ciidentlv 
has disappeaied and the hypeiostosis is piocluced by a new foimation (2) In 


* In the All IS of tlie Musce Dnpuyticn for JS-IS tlieie ire foui illiistntions of a skull, 
ivhich IS ilmost ceituinly mother instmce of the osteitic form of Icontnsis ossc i The I'ho e 
cranium is aflectcd md the foramen minniim is much defoiined A desciiption is gncii 
m the catalogue accomp mymg the itlas, undci No 178 It w is fiom i man, age GI 
of small stature and good intelligence, nho liid dwajs had i head so luge that he coii 
not find a hit to fit The rest of the si elelon presented no ihnormahti The Iwpcitiop i 
ivas limited to the eranium md did not extend to the ficc This led M Andial, " ? 

sented the specimen, to suggest tint it might exemplify i method of cine in ^ 

Husehke, m an article on “ Ci inio sclerosis totalis Rhachitic i ’ (leni, ^’iFckcii 

plates representing i cr mium with a left main bone showing the smooth suifice md 1 1 
mg seen in the ‘ Bristol ’ md ladelot skulls 



LEOISITIAvSIS ossea 

this ne^v formation it is deal that the ossifying piocess is incgulai both in 
distubution and m point oi time (3) Putting the ^uogulai.tv « 
side by side with the umfoim thickening of the bone, it is ciulent iliat . 
inteiiuediaii tissue is foimed as the old bone i ainshcs and befoic the nru bone 
toims, and \hat it is in this inteimediaiy tissue that ossilieation pioeeeds 
In the succeeding gioups it will be seen that theic is no question that the 
disease is osteitis fibiosa, and theie can be baldly any doubt that this is the 
foim of osteitis which is icsponsible toi the geneial diffuse affection Tlic 
featuies ]ust mentioned aie those of osteitis fibiosa, and the inlcieiicc is 
suppoited by the alteiations piesent m the othei bones of the Bnslol case 
and by the micioscopical appeal ances of the bone in the Saci skull 


Giou'p B — -CiRCTjAiscRiBim Osteitis or Oke or More Cramvi Bo>es 

Tins foim usually begins as a localized swelling shading off into the noimal 
bone It giadually invades the ivhole bone and it may, if not inteifeicd with 
spread bej ond it and involve adiacent bones The connection of this gioiip 
with osteitis fibiosa is quite definite, and m one instance the cianial manifesta- 
tion was onlj'’ pait of the geneiahzed foim of that disease 

Case 5 —In m\ Hunteiian lectme on osteitis fibiosa {But Join Swg 
1923 \ -187) I haie described a case that came undci mj'^ caie m the Leeds 


Geneial Infiimaiy A giil, age about 16 yeais had a swelling on the frontal 
bone which was so small that its lemoval was accomplished bv a tiephme with 
a leiv laige ciicle This cut thiough the bone wnth the gieatest ease The 
micioscopical chaiacteis iveie those of osteitis fibrosa 

Of the five cases lecoided by Hoisley m the Pi acMionei (1895 ]i , 12) one 
has aheady been given amongst the cases of ‘cieepmg peiiostitis’ The othei 
foui aie piobably all cases of osteitis fibiosa, but onlj^ two (Horslcv’s 2nd 
and 5th cases) weie examined histologicallv 

Case 6 (Hoisley’s 2nd case) — E C , age 26, was admitted wnth a swelling 
on the left side of hei liead neai the middle line in fiont of the coronal sutme 
It had been coming on for about five yeais and W'as not painful at fiist, but 
latteily had caused some pain of a shooting ehaiactei ovei the veitex It 


was lemmed on May 26 1888 The duia W'as laid hare oiei an area as big 
as a shilling Recurience followed, and on Apiil 9, 1894, the tumom was 
again exposed The bone foimmg it was highly vasculai, and its limits could 
be defined by the inci eased vasculai ity The ivhole of the disease was cut 
away by a tiephme and bone foiceps 

(Hoisley’s 5th case) -HD age 35, was admitted to Uniiersity 
ollegc Hospital on Mai eh 18, 1895, with a sivelhng on the light side of his 
oiehcad Fouiteen j^eais befoie he fell fiom a tiee, and the next day a sw'ell- 
nig appealed 01 ei the light eye with icdness and pam, and was said to be 
ensipehs It subsided m a week Though he did not lemembei strikme 

Swelling to the fall, but a photogiapli showed that 
rmll ’ at least thiee >eais pieviously It occupied the whole 

onnVl 1 Z thickened and the tumour 

piotruded downwards and this was also somewhat 



370 THE BEITISH JOUENAL OF SUEGEEY 


On Apiil 24 1S95, tlie tumoui \sas icnio\cd by an cxtensne operation 
winch included the cutting anav of the majot pait of tlie gicat ning of the 
sphenoid and the uppei pait of the malai bone The suiface of the tumoiii 
was smooth and the bone vaseulai The bone ^^as softei than natuial and 
its thickest pait nas at the inaigin of the oibit, nlieie it measuicd in 
The loof of the oibit yas much tlnckencd and the fiontal sinus uas 
obhtei ated 

Horsley pointed out that in eveij case (1) the outei suiface of the 
syelhng nas smooth, (2) the diseased bone picsentcd a maiked contiast to the 
normal, being notably moie ^asculal and liaMiig its suiface pitted nith minute 
foiamina the blanching of the supcificial \essels being \en piominent, and 
the coloui a deep led as compaicd yith the jnnk yhite of noinial bone, (3) on 
section of the yhole tliickness theic Mas no demai cation betyeen tallies and 
diploe, but the appcaiance yas unifoim , and ( f) the medullaiy spaces 
appealed to be filled yith a soft tissue but yielded no maiioy pulp 

The histological details aic cleaily of the same kind as those m osteitis 
fibiosa 

Of the medullaiy tissue it is stated that in the outci poitions of the 
tumoui it consisted chiefly of a delicate fibious tissue Fiom this to one in 
which the Avhole medulla yas com cited into a dense fcltyoik of fibrous 
reticular substance, cyciy stage could be found The bony tiabecula, shoyed 
notable changes as soon as the medullaiy tissue became obyiously alteied 
until in the most adsanced aieas of disease eyeiy bony tiabccula shoyed a 
maiked leseision to a chondioicl stage and the maigins and suifaccs clisplaAcd 
many false Hoy ship’s lacuna; At the peiipheiy the tiabeciila yeie noinial 
and the lamellce yeie yell maiked 

The naked-e}'’e featuies and inteiioi of these tumouis coiiespond closeh 
with those noted in Caie 5 

Case 8 — ^A fouith instance occuiied m the same patient fiom yhoin those 
specimens weie obtained yluch enabled \on Recklinghausen to establish the 
identity of osteitis fibiosa It is an impoitant case, linking up as it does, 
leontiasis ossea with osteitis fibiosa The hj'^pci ostosis of the skull met with 
m that case is thus desciibed 

“The head was lop-sided because the light occipital legion yas thickei 
than the left The bone Avas 2 cm thick heie, but the skull yas in geneial 
thin Externally the suiface could be indented by the fingei A section of 
the bone at this point was holloy The cavity, like otheis neai it, yas 
suiiounded by compact haid bone It yas filled paitly yith yateiy fluid 
and paitly with ydiite soft fibious tissue yhich lay m the middle of the space 
and sent piocesses to the smooth Aiall of the cyst ” (Vti chow’s Fesisclnift 


Asnsienten, p 6) 

It IS a cuiious coincidence that ^"llehow who showed the bones fiom this 
case at the 59th Congiess of the Deutschei Natuifoischei und Aeitze in 1SS6, 
drew attention to the Sacy cianium desciibed b}'' Geiyais m 1875, though i 
does not ajipeai that he appieciated the tiue natuie of the disease {BtAtnet 
natuiioi'iChei Sammiung, 1886, Gen Path and Path Anat Sect, p 30/ ) 
The cncumsciibed foim, ydien it affects the cianial bones, usually beguis 
in the fiontal and is often limited to it yhen the case fiist comes up 
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t.eatmc„t, but occas.onally the cbscasc may attack an<l bo l.nnlcd to one 

oi the othei bones * 

Case 9 — Thus, Vu chon illus- 
trates a dense though hghtlj' 
porous hypeiostosis of the nhole 
of the left half of the sphenoid 
nhich -was found in a noman, 
age 35, who died of typhus and 
had slight exophthalmos {Patho- 
logy of Tumoiiis Fiench tians- 
lation, n, 20) 

Case 10 —This case nas 
shonn to me bv Mi Baiimgton- 
Ward at Gieat Oimond Stieet 
Childien’s Hospital It nas a 
boy of 6^ Amais, in whom the 
firk signs of ciamal disease neie 
noticed m May, 1921 An en- 
laigeraent of the left temporal 
bone developed and was thought 
to be saicomatous It w'as ex- 
ploied in February, 1922, and a 
piece remoi ed foi examination 
In October, 1923, theie was pio- 
ptosis and also slight bosses on 
the fiontal and paiietal bones on 
the light side The left inferioi 
maxilla nas affected Skiagiams 
showed disciete laiefied patches 
in most of the long bones, on the 
left ^ide chiefly, and these weie 
paiticulaily numeioiis m the 
bones of the hand and mist 
Some diminution m the tempoial 
svellmg had folloued the nisei - 
tion of ladium 

Tluough Ml Baiimgton- 
M aid s kindness I am able to 



Ftg 253 — Case 10 The section is only slightly 
magnihed (x 17) so that bsinuch ns possible of it is 
brought into the field It shoyis a continuous layer 
of bone of nen formation m -nhioh irregular lacunai 
filled with conneetiv e tissue or fibrous marrow are 
eyenly distributed Ossification has advanced be 
yond the stage of separate trabeeuln, and is still in 
progress at the edge of the lacun-e In the illustra 
tion the latter are partially bounded by white lines 
caused by shrinkage Vi'ith a magnifying glass the 
structure of the bone and the marrow can be made 
out It IS easy to understand from this case and 
section how the thick hyperostosed skulls of Group A 
de\ elop in osteitis fibrosa (Mr Barrington IVard’s 
case Photomicrognph by Dr G H Rodman ) 


show a micioscopic section fiom the piece of tissue lemoved fxom the tempoial 
bone {Fig 2531 It is typical of osteitis fibiosa, but is chiefly intended to 
show the connection of the hypei ostosed skulls of Gt oup A ivith osteitis fibrosa 


* Tlie mcient pmctnl bone (R C S Museum, No 001) found in Hunter’s collection 
of fossils h IS usu iU\ been ittnbuted to osteitis dcformins A careful ex imin ition, honei er, 
111 ikes this doubtful The bone is complete, and its foui borders present well-maiked 
siituril surfitcs It is reisoniblc to suppose that the bone -wns separated in its entirety 
from its eonnections b\ iiitunl processes, and not bj art or riolence In ill probability 
It IS the panel il bone of an indiMdual who was too xoung to be the subject of osteitis 
dcfonii ms md it is im]iossible to bcbei e that it could liar e separated from a skull affected 
Mini 111 It discise, m which the sutures of the \ault ire generillj obliterated There is 
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G)oup C — Osteitis Begin mxc ix Oxn on Both Tvms \.nd Raueit 
S pnrADiNt I vii Be\ond 

The inipoitancc ol this gioiip lies in tlie fact that most of the oases aic, 
oi have been associated nitli dental siippmation m iiiitation, and theie can be 
no doubt that this liad a gieat deal to do nith the jnodiution of the disease 
The affection picsents diffeicnt asjicrts in the t^^o ja^^s The siipeiioi 
maxilLe aic usnallv com eited into masses of moic oi less solid bone but m the 
mandible the disease picsents a gicatci icscmblancc to that in the long bones 
Laige caMties aic often picscnt in the enoimouslv c\panded jan lined Mith 
\eiv delicate cancellous bone These caMtics bcfoic maeeiation iccie no doubt 
filled eithei uith fluid fiom degcneiation of the fibious tissue, oi nith fibious 
tissue m uhich ossification uas so little achanecd that no bom ticllis-uoik 
lemamed when the soft tissue came a^\a^ dm mg maeeiation 
The lolloping eases will illustiatc these statements 
Case — The speeimen (St Bait’sIIosp Museum No tOOb) vas taken 

from a A\oman, age 38 cclio had noticed hci ujijici )a\\ cniaiged foi tccehe 
months Some decayed teeth had been e\ti acted thicc necks before the 
opeiation It is “ a light uppei jan nhich has been sann aeioss to shon its 
mvoh eincnt m a dense bonv mass nhich chiefh occupies the ahcolai maigm 
but extends up to the antuun and tlic flooi of the nasal cavitv nhich both 
seem quite healthy On the lace of the section a fen small fibious patches 
can be detected heie and theic and the laigest patch is situated aiound the 
site ol one of the exti acted teeth 

Undei the micioscope “the tissue of the gionth lescmbles dense can- 
cellous bone, the spaces being occupied by fibious tissue with some mucoid 
degeneiation 

But m the next case the -whole supeiioi maxilla on the left side nas 
affected, and the disease had spiead to the ojiposite bone along the aheolai 
piocess and encioached upon the light antium 

Case 12 — The specimen (R C S ]\Iuseum 1360 2 Gen Path Sect ) is a 
left uppei law whose antium is completelv obliteiated {Fig 2'31-) It is 


much less dillicultv in looking upon it is in inst intc of the osteitit foim of Icontiisis ossci 
(osteitis hbiosa) Sepintion of i siituit during micciatioii is mentioned in the note gnmg 
i detiilcd eximination of the ‘Bristol’ skull (Cose 1) 

In Hoislej s other cises the frontal hone m is ilso the chief scat of the distise 
Horsley’s 1st ca^e — S , age 10, hid some scicre illness eight jeais before, mtuie 

unknown Four vcais before hid sculet fc\ci, ind shoitly liter noticed his head bulging 
From the age of 14 he hid generalized epileptic fits thice oi four times a ccir There w is 
pun which bee ime diffused is the swelling inciei'^cd, and in the earl\ stages lorniting 
occurred with the heidache The right cai w is deaf (the temper il bone w is iflccted), an 
there was obvious downward deviation of the ejes fiom the projection of the giowtii in 
the orbits No operation 

Horslej s 4th case — A fern ile, ige lit ears, h id i sw elhiig of the left frontal cc^i 
SIX months , it bee ime painful one month before admission There w is double \ ision ® , 

time before the swelling was noticed It was lemoscd with the whole breadth of the or 
loof which was affected A jear latci no fiirthci cnlaigcment had tiken place 

Keens cise {Inlermt Cluncs, Tth Ser ii, 180) — A girl, ige 10 Six jeirs ^ ‘ ^ 

left eye became inflamed ind ga\e considerable trouble Shoitlj aftei, swelhn" w is 
in the frontal region above that eye As it iiici cased the eyeball w is P'’® , „„e(j 
and optic neuritis dee eloped At the operition the skull was found cnoi mousy 
(I cm ) and so soft that it could eisily be gniwed iw ly with forceps or stiaic 
a scalpel 



LEONTIASIS OSSEA 


373 


obviousty an example of osteitis fibiosa An anteioposloiioi section has been 
made tlnougli the bone, and the outei half is shown The cnlaigcd bone 
bulges loundly in fiont at the side and behind, but not ton aids the oibit 
The face of the section is composed of dense, finely poioiis bone Filnous 
areas oi tracts aie numerous, and some aie moie oi less shaiplv maigincd 
In the abeolar legion the bone and fibious tissue arc more evenly blended 
and the bone spaces aie laigei than elsewheie and of a decjiei coloiii, as if 
moie vasculai In the anteiioi pait of this icgion a patch is undei going 
cystic degeneiation, its margin and septa being fibiotic The 2nd molai is 
half destroyed by canes, but there is 

no sign of pyoirlrcea 

The niicioscopical examination 
of one of the fibious patches “ showed 
it to consist of bundles of cellulai 
connective tissue the closeness of 
w'lnch rancs In it there are w ell- 
formed capillaries and capillary ar- 
terioles with a single layer of cnculai 
muscular fibres” 

The ]aw was removed from a 
youth, age 19 years, iir ]\Iay 1919 
He had noticed a small hard "sw’elhng 
of the left cheek two years before 
There was no pain and no discharge 
Carious teeth (1st and 2nd piemolai 
and 1st molai) w'eie exti acted in 
Februarj 1918, and he attiibuted the 
trouble to this For four months -c. 
before remoral the sw^ellmg had 

lapidly urcieased and was accom- '"g its 

pained by epiphora on the same side -atS ZZl ‘‘I 

uudergomg cyaUc 



Tliere are ranous macerated 


an enlarged bone 


shows a section of finely poious ossemVs V i ^ 

an obliterated or dmrm shed anti uT AH ^ 

If an^ existed, has been reLved W ^bious tissue, 

often shows spaces which are either artefa'ets^”’ section 

fibrous mateiial ' artefacts, or may have been filled with 




Act new No A 81) is of this type The boir^"^^^ Museum (old No 

Its gi cores and fossn hare been^to a ereat^rr 'r 

ni thickness and density of all paits^ the 1 obhteiated by the increase 
existed for the 2nd molar is carmus mrd L Pyonhoea has no doubt 

trro molais m the alreolar bolder which en f ^ around the othei 

of the othe, teeth contrasts with the normal m-settmg 

roL \l_^o 42 ^ toff supei 101 maxilla 
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with pait of the palate bone i\hich ^\as icmo\ed Ij) opeiation Tlie alveolai 
pioctss and hod}’- have de^ eloped into a finelv poioiis bony mass foiming a 
smooth piommence on the outei suiface The flattened anti urn is videly 
separated fiom the loots of the molai and bicuspid teeth and its caMty lies 
against the thin noimal outei wall of the nasal fossa The 2nd bicuspid is 
canons, but theie is no evidence of pvoiihoca, and the dental oiigin of the 
condition seems doubtful 

Case 15 — The folloving specimen uas icmo\cd fiom a bo^ age 11 vears, 
who had noticed a suelhng foi tuo yeais It is a diied light supeiioi maxilla 
m which the antium is obhtciatcd, but the wall of the nasal fossa is noimal 
and smooth The outei suiface is smooth except wlicie its compact layei 
has been com cited to finely poious bone like that displayed bv a section 
thioiigh the specimen 

In connection with a loot of the canons 1st molai thcie is an abscess 
cavity wdiich has peifoiatcd on the anteiioi suiface of the alveolai piocess 
It IS stated that “ the tiimoui iindci the micioscope showed the oidinan 
stiiictuie of cancellous bone” (St Bait s IIosp Museum, No 100a) 

Case 16 — Ihe dental oiigin of the disease is not at all clcai in the 
follow'ing The specimen (St Bait s IIosp Museum, No fOO) is desciibed 
as “ a dense osseous tiimoiii invohing the whole of the left supenoi inaxillaiv 
bone”, and was icmoi'cd fiom a boy, ago 9 The teeth piescnt aie healthy 
The suiface of the bone is smooth and theie is no diffeicntiation of compact 
tissue fiom the dense poious stiiictinc of the mtenoi The antium is 
obhteiated, but theie aie two oi thicc small patches oi stieaks of fibioiis 

tissue which aic suggestne of the natuie of 
the disease 

The low Cl jaw' is much less fieqiiently 
imohed than the uppei m this ciicumsciibed 
foim of the disease But when it is, theie 
IS a gicat diffcience in the amount of new 
osseous foimation m its mtenoi and the 
iclatne cnlaigement of the bone is gieatei 
The cnlaiged and paitially excavated 
low'ci jaw of the ‘Biistol’ skull (see Fig 249) 

IS a good examjile, and anothei is funushed 
bv the lowei jaw of an ape in the RCS 
Museum No 711 V Both these specimens 
aie maceiated and show the ^elJ'^ delicate 
chaiactei of the new bone tiabeculic 

Case 17 — Theie is an unmaceiated speei- 



Fic 206 -Photograph of the patient men 111 the Leeds Medical School Museum 

m Case 17 A 51 a) wdiich IS w'oith a moie detailed 

descnption Its histology is illustiated ui a 
pievious aiticle on osteitis fibiosa (Brif Join Sutg, x 494, Figs 400 ; 
The specimen itself is desciibed m the catalogue as an “enoimous centra 
tumoui imolvmg the gieatei poition of the body of the low'ei jaw * 
chief piotiusion is outwaids, wdieie the outei shell of bone has een 
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completely absorbed The tumour on section is hard, dense, and gutty, has 
a fibrous 'structure, and shows some signs of lamime ai ranged in conceMnc 
yhoils ” Theie aie foui back teeth on the right side which seem sound, 

but on the left side the last molai is canons ^ 

The tumour was removed by Mi Littlewood, in 189», tiom a man age 
84 years, vho had had a giaduallv mci easing swelling of the mandible foi 
fourteen oi fifteen years {F^g 255) An eaily photograph showed that 
It must have started near the sjmiphysis It was the only bone affected, 
and death followed the operation Although it ivas originally regarded as 
an endosteal fibroma, recent histological investigation has shown it to be 


osteitis fibiosa 

Caye 18 —In 1920 an eldeib looking man, age 62, was shown to me by 
Sir Flank Colyei He had a massive enlargement of the mandible involving 
the whole body, including the whole tooth-bearing area, but leaving the angles 
and ascending lanri unaffected The upper surface was rounded, and various 
teeth projected from it in a natural arrangement There was a good deal of 
pyoiilroca, a probe passing down for quite half an inch alongside one tooth 
In front of the body was a small area where fluctuation was obtainable through 
a thin pliable surface of bone The alveolar processes of the superior maxilla 
were also much enlarged both on then outer and inner sides, and the roof of 
the mouth was transformed into an inverted-V-shaped arch This condition 


had been developing for two veais 

The shape of the cranium was remarkable When seen sideways the 
frontal bone uas much enlarged and elevated, and almost protruding, but 
the paiietals did not share in the enlargement, and the skull shelved oft into 
a normal shape behind the coronal suture The skiagrams did not show 
tliickening of the fiontal bone, and this peculiar acioeephahc condition was 
thought by the patient to be natural to him The temporal regions iieie 
unusually convex This latter enlargement had not always been piesent, 
but he could gii e no help as to the date u heir it began He iias auaie of the 
inci easing size of his head because it became necessary to get larger hats 

He liad a deviated nasal septum uhich blocked the left nostril, and had 
alwavs been a moutli-bieathei He vas under treatment for deafness The 
left claiicle lias thicker than the right, but there was nothing else to raise a 
suspicion of osteitis defoimans He had never had syphilis His general 
health was faiilv good and he iias quite able to cairj'' on his work as a clerk 
Histology and Pathological Anatomy — The histology oi this form of 
Icoiitiasis ossca is the histologv of osteitis fibiosa The oiigmal bone disappears, 
and an area inrich laigei tlian that occupied by it, but still limited by a peri- 
osteal iinestment is filled br a rasculai and cellular connective tissue vhrch 
in places oi in some cases, may become fibrous In this tissue new bone 
de\ clops showing at any late m the early stages no lamination, oi a lamina- 
tion procliiced diffcienth from tlie oidinary lamination of bone (sc^ Fig 400 
But Join Sing x 49t, fiom Case IT) 

Its cells aie loiiiided oi tiiaiigulai and not stellate like oidmaiy bone 
cels and thcie aie no legulai Harersian systems In some cases {Case 5) 
the new ti ibccukc exhibit a peculiar character Well niside then maism 
icie can be traced an outline suggesting that one trabecula fits into a bigger 
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one like paits of a jig-san pu7/le This appeaiance inouIcI seem to be piodiiced 
m this wa's Altei the foimation ol a defined tiabecula, theie takes place a 
fuithei metaplasia of the smiounding fibious tissue into bone m some bulk 
and not sloulv by the giadual mcoipoiation of cells The lincai boimdai} 
of the oldci pait of the tiabecula hoi\e\ci, maintains its shaip distinction 
and cannot fail to attiact attention 

A euiious phenomenon uas seen in an ujipcr jau case Globules oi 
pellets of lime salts stained deep blue uith h.cmatoxyhn ueic piesent in a 
pait uheie metaplasia of the conncflne tissue into bone uas in its eailiest 

stage The pellets weie stiuc- 
tmelcss, slioucd a tendenev to 
cohcie, and to become blended 
into a mass m uliich their 
globulai outline uas still msi- 
ble The coimectne tissue 
bounding such a mass Mould 
become condensed and take 
on the ippeaiance of a tia- 
bccula Mith a pale blue stain 
This exhibited the intciml 
iircgulaiities just desciibed in 
M'hich the infiucnce of the 
conglomciated pellets could be 
detected Such a tiabecula 
might shoM at some jiait 
definite bone stiuotuie In 
then matin c foim the tiabe- 
culaj showed the internal cuivi- 
hneai tiacciy foi Minch the 
globules Mcie m pait obi louslv 
lesponsible {Fig 25b ) 

Piobably the pellets le- 
piesented the unabsoibed cal- 
careous debus lesuiting fioni 
the destiuction of the oiiginal 
bone, otheiwise ive must suppose that theie Mas some inco oidination in the 
stages of ossification, lime salts being cleln cied m mass befoie the con- 
nective-tissue cells had acquned the poMei of utilizing them m the usual 
way Similai calcaicous pellets have been desciibed and illustiated by 
W H Dolamoie m a case M'hich leads veiy much like one of osteitis fibiosa 
of the mandible m a man aged 30 (Pijc Boy Soc 21 ed xiv, 1920-21 
Section of Odontology p 14) 



Fig 2ofl — Section from n poition of bone icinoreil 
flora an onlarfted aUcolai process of a mn\illn jcsnlt 
ing from septic teeth It shons (1) n innnon com 
posed of connectiv e and fibrous tissue (2) metaplnsin 
of tins tissue to form bone, ra Mhich nro included (3) 
numerous pellets of deeply stained lime salts * 


* The patient Mas a man, age about 10, m Mhom the disease, affecting both nuMlI'c, 
began in 1908 In 1919 he came undei the care of iUr II Watson Tinna TJie teeth Mere 
had and there Mas seteie pyorrhoea There Mas SMc/hng of the alvcoln processes on 
inner and outer sides rvliich eaused protrusion of the lips and teeth The latter m ere wmot e ^ 
and in 1920 the hypiertrophied bone external to the dental ridge Mas cut aM ry In 1 — ' 
the patient reported excellent progress, and the facial deformity as a erv much improa e 



LEONTIASIS OSSEA 


377 


The Tendency for Diffuse Osseous Formation to Occur m the Cranial 
and Upper Jaw Bones -In the long bones affected by osteitis fibiosa there aie 
usually consideiable areas which to the naked eye are of a fibious consistency 

and textuie, though often gutty j j . i 

In the Hunteiian Lecture on osteitis fibiosa I have regaided the presence 

of these tracts as of great value in establishing the diagnosis In the cranial 
and uppei jaw bones, howevei, theie is only small naked-eye evidence of 
fibious areas Small patches or narioiv elongated tracts may be recognized 
in unmaceiated specimens, but as a rule the new bone formation completely 
ovei shadows the fibious tissue , consequently, when the disease has been 
limited to one upper jaw, the enlargement has often been regarded as an 
osteoma, and iihen the cranial bones hai'e been the seat of the affection, 
they have been regarded as the subject of some mysterious form of 
hypertrophy * 

Whilst the difference is obvious it is not easy to explain it It rs possible 
that a better blood-supply may have some relation to the increased ossification 
Thin bones with a vascular supply on each surface are probably better supplied 
with blood than a long bone whose inter loi is lei}^ laigely dependent on that 
vhich comes to it through the nutrient aiteiv JMoie blood would mean moie 
toxins, and this might ensure a moie lapid destructive effect upon the bone 
and would favour a more vigorous reaction 

When osteitis fibiosa is put four aid as the explanation of such diffuse 
hyperostosis as is seen in the ‘Bristol’, the Sacy, and similar skulls (which 
it must not be foi gotten hare been macerated), theie is a natuial tendency 
to regard the suggestion rvith inciedulitj'’ But rvhen it is remembered that 
in the upper jarr^ hyperostosis is the rule, and that in the eiamum instances 
of the early and intermediate stages of hyperostosis are common and rvheie 
inicioscopically investigated aie usually shorvn to be due to osteitis fibiosa, 
it does not seem at all inipiobable that, when the disease is of long duration, 
such lenidikable instances of Irypeiostosis should result 

In microscopical sections taken from the cranial bones a prominent 
featuie is the even legulaiity rvith rrhich the trabecular are distributed, and 
the absence of large areas of connectir e tissue with ferv and scatteied tiabecul'c 
The section from Case 10, Fig 253 is mstiuctir'^e The tiabeculfe have 
fused and are steadily giorring at the expense of the inter trabecular maiiorv 
It seems ceitanr that if the process continues for any length of time, the 
gi cater part of the enlargement at piesent in being must be converted into a 
bony mass 

Pathogenesis — The penostitic form of leontiasis ossea is m ail piobabihty 
the result of niicio-oigamc infection The osteitic form is almost certainly 
caused bv toxins 

In tlie lluntenaii Lecture referred to the piobable dependence of that 
condition upon toxic influence rras discussed at some length Consequently 


issnmntion phenomenon is not unmturallr aecounted for bj the 

mhenter nrof P^rtieuI ir mstmees the penostenm ind the marrow possess an 

mhentetyirechsposition^to^e^^ . English translation. 



378 THE BEITISH JOUENAL OF SUEGEEY 

theie IS little moie to be said when it is icco£tni7ccl that the lattei ^alletyof 
leontiasis ossea is simpty osteitis fibiosa affecting the ciaiiial and facial bones 

The toxins mIhcIi aie icsponsible foi sutli cases as tliose in Gioup-; A and 
B, and possibly foi some in Gioup C aie piobably earned to the ])ait affected 
by the blood-stieam But in mam cases ui which the disease starts in the 
jaw's {Gioup C) the toxins ha\e almost ccitamlv a local oiigin, and depend 
upon some septic tioublc about the teeth This is an important fact and 
points the way to ple^entIon and possiblv to cine 

In conclusion I desuc to acknowledge with giatitudc the couitcsj and 
kindness extended to me bv the Cuiatois of the vaiious museums fiom "which 
I have been peimittcd to obtain mateiial foi this article JIv thanks aic also 
due to those liiends who have shown me cases and allowed me to make use 
of them to othcis who lime lielpcd me and to Di G II Rodman foi the 
photomiciogiaphs of two of the cases lefeucd to To Sii Aithui Keith and 
Piofessoi Shattock I am undei special obligation to the foimci foi encour- 
agement and helpful suggestion and to the lattei foi i aluable diicction for 
the leadiness with wdiich lie lias allowed me to discuss dilTicult points with 
him and foi much kind help which it is iinneccssniy to jiaiticulaiize 

APPENDIX 

The following museum specimens whicli aiepiobablv examples of osteitis 
fibiosa attacking the cianial and facial bones liave been legaiclcd with 
special inteiest because the natuie of the disease piodiicing tlicm w'as 
uncertain 

Case 19 — In St Bart ’s IIosp Museum (No 75) is the skull of a child 
age 4 yeais who died of bionchitis He was of defectne intelligence and 
unable to w'alk Theie was no evidence of syphilis in tlie child oi its paients, 
and the othei chiklien weie healthy The disease was limited to the skull, 
the bones of the tiunk and limbs being unaffected The pecuhaiities of the 
skull aie probably explained by the cailv age at which the affection must have 
dec eloped The following desciiption is taken fiom the catalogue 

“The specimen shows gieat thickening of some of the membiane bones 
of the vault and of some of those of the face The ciamum is asymmetiical, 
being unduR piomment on the light side in fiont and on the left side behind 
The sutuies of the ^ault aie synostosed The cahaiium is thiekened eiery 
wheie, moie m some legions than m otheis Oiei the fiontal and paiietal 
eminences the thickness exceeds half an inch and the bones bulge externally 
In the regions of the fontanelles and the sutuies the thickening is less Theie 
IS thus some appeaiance externally of the condition desciibed as Paiiot’s nodes 
No distinction betw^een the compact bone and the diploc can be discerned 
The bones aie unifoimly dense and haid, though poious Exteinaliv the 
smface is lough and pitted wdiere the thickening is gieatest— as oiei the 
parietal eminence — new' peiiosteal bone having been deposited (This pitted 
appeaiance is moie piobably the lesult of the changes occumng m the inteiior 
of the bone causing the substitution of poious bone foi the noimal externa 
table ) 
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“ The inteipaiietal pait of the occipital bone shaies in the thickening 
11 Inch affects the memhiane bones of the ^ ault , the «^^Fa-oecipital like the 
othei eaitilage bones, is not thickened The only membianous bones wh eh 
have escaped aie the sqnaniosals the thickening abiuptly ceases at the 
squamosal suttne The eaitilage bones of the basis ctanii are not abnoimal 
the axis is not shortened, and there is no synostosis of the spheno-occipita 
svnchondiosis In the face the inalai and superioi maxillaiy bones are dis- 
tinctly thickened and the nifeiioi maxilla veiy much so, especially 3 ust in tioiit 
of the angles 

“ Dentition is natural ” (All the milk teeth are present ) The micio- 
scopical examination of the affected bone shows the oiduiaiv structure of 
cancellous bone but inth widened canals 

In addition it should be noted that there i5 a rough carious state extending 
over the whole of the haid palate on its oral surface, which has opened the 
sockets ot two healthy teeth hl\i<ievvtly there existed for a long time some 
leiv unhealthy condition of the roof of the mouth which mav have been 
lespoiisible for the changes in the skull as well as for the child’s generally 
unsatisfactoiY state Neither rickets noi syphilis will explain the specimen, 
and there w'ould seem to have been no evidence of either {Gioup A 

Case 20 — There is in the R C S Museum (No 711 V) the maceiated skull 
of an elderly ape wdiose head had attracted attention for twelve years 
before he died The hypeitiopliy is limited to the upper and lowei laws, 
and the fiontal and parietal bones The outer surface ot the skull is smooth 
and poious and the iiiiiei like it, but the meningeal grooves are deepened 
The sutuies aie obhteiated on the lault but not at the base The fionto- 
paiietal portion is about 1 in thick and the bone is of a uniform dense 
thaiactei showing no differentiation of inner or outei tables 

The bodies of both upper jaw's form large rounded sw'elhngs, and teeth 
arc seen embedded at the orifice of the healthy nasal fossss, and on the ontei 
sin faces just below the malar bones The alveolar processes have largely 
disappeared m front but support a single molar on each side at the back The 
fiontal sinuses have been filled in, but the antia and ethmoidal cells lemain 
Tlie body of the lower jaw is much enlaiged and lounded and its alveolar 
margin has laigely disappeared A niolai tooth is piesent on each side and 
opjioses the coiiespondmg molai in the uppei jaic Several peimaneiit teeth 
aie seen enclosed in cistic spaces and a laige empty space occupies the whole 
thickness ot tlie jaw neai the symphysis (Gioup B oi C ) 

Ca^e 21 — Close to the last specimen m the Museum is the half of the 
unmaceiatcd head of anothei ape (No 711 U) A fairly equal diffuse enlaige- 
ment of the lanlt and base and upper jaw is present and the lamus as well 
IS the bodi of the mandible is inucli swollen The mbit is not encroached 
upon Thcie <aie jiatclies of soft tissue (fibrotic ’) dotted about on the face 
of the section m the cianial lault the nasal piocess of the supeiior maxilla 
the bisisphenoid the basi-occipital and ni the lower jaw and some aic 
ippucnth imdeigomg dismtcgiatioii {Gwiip A ) 
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SHORT NOTES OF 
RARE OR OBSCURE CASES 


TWO CASES OF ACUTE INTESTINAL OBSTRUCTION 
DUE TO IMPACTION OF GALL-STONES. 

B\ CECIL P G WAKELKY, London 

Aitjiougii all tJie Icarbn" lc\t-books on stngcn mention nnpjction of 
gall-stones as one ol the causes of intestinal obstiuction it must be admitted 
that it IS a laie condition Two eases ha\e icecnth occuiicd at King’s 
College blospital within si\ weeks of each othci but dining the past ton 
years no such cast was seen at this hospital 



Fig 267 — Case 1 Gall stono impacted in the small intostmo 

Case 1 — E W , female, age 75, was seen on Feb 1, 1923, tomplaining ol 
abdominal pam and vomiting She gave a histoiy of faical imnuting with 
abdominal colic and absolute constipation foi tlnee days, there was an 
indefinite histoij' of chronic indigestion, culminating on one occasion with a 
similar attack thought to be due to gall-stones On examination the abdomen 
w’as distended and the tempeiatiue subnoimal, and she was kept undei obsei- 
lation The bow'els weie absolutely confined, but there w'as much less pain 
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and no vomiting Thnty-six hours later the patient began to vomit material 
which was definitely fascal m character , operation nas then decided upon 
A median laparotomy was performed, as soon as the peritoneal cavi y 
was opened, distended small intestine protruded through the Around ^ 
gall-stone, subsequently found to Aveigh just under half an ounce was felt iir 
the louei end of the small intestine The stone rras closely held by a ring ot 
spasmodic contraction of the gut, abore this the intestine was greatly dis- 
tended, Avhilst beloAv it uas emptied and narrowed [Fig 257) The stone Avas 
pushed up the lutestme for a slioit distance and then removed, the opening of 
the gut being closed by two layers of sutuies The patient made an excellent 


recoA^erA^ 

This case is interesting in that the obstruction Aias not absolutely typical 
nr its manifestations The farcal rmniiting aars intermittent, and the pain 
only scA^eie aaIicii the Amraiting Aias present Tliese facts together AVith the 
actual finding of a img of spasm giippmg the stone, suggest that the mtei- 
mission A\as due to the stone passing on toi a distance becoming held up, and 
then jrassing on again 



Fla 258 — Gall stoiiLS from Case 2 Tlie one on tUo right was remo\ ed from the rectum, 
that on the left fioin the lower portion of the ileum {^^aiural nze ) 


Cast 2 — T female, age 55 A\as admitted to King’s College Hospital 
on 'Maith 29 1923, suffering from intestinal obstiuction The patient stated 
tliat she Jnd been uell most of hci life, but had suffeied from occasional 
hUfUh attacks dining the last fifteen years She had had almost complete 
constijration foi a foilnight Slie stated that she A\as aluays constipated, but 
ncAei so bad as this On exammation, the patient uas found to be large and 
it uith an unhealthy complexion The skin uas moist and cold The 
bouels AAcic absolutely confined The abdominal uall uas so fat that 

theie uas maiked resonance on percussion, 
gtneul tenderness but no iigichtA A soap enema uas gnen uith a small 
lesult and the passage of a little fiatus On examining the lectum a laige 
gall-stone uas discoAcied too iaige to be passed naturally and so it ufs 
remored d.g.tnlK The obstructne s>gns abated tempoiaidy and flatus uS 
jnssed IIou CA Cl after eigliteen horns fwal sonnting leeommenced uith 
ibdonnndpnn Operation uas decided upon commenced uith 
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A mid-Iine Japaroloiin was performed and a faigc gall-stone considerably 
bigger than the one which was icmosccl from the lectiim i\as found impacted 
in the loMer end of the ilcum aliout four feet fiom the ileoi etal lahe There 
IV as great distention of the small intestine The stone was icmovcd and the 
intestine closed b\ two layers of sutures It was found neoessaiv to punctme 
the gut with a tiocai and cannula bcfoic it could be lejilated , the jiuncture 
was closed by means of a puisc-stimg sutuie The patient lalhcd altci 
twenty-foul houis but died thice davs aftci the opciation fiom paiahdic 
ileus 

At aiitopsv well-maikcd paialj'tic ileus was picscnt The gall-bladdei 
was himly adheicnt to the fust pait of the duodenum On opening the 
duodenum two fistulous communications with the gall-bladdei weie found 
about 1 cm apait, the ujipei one was smallei and m all piobabihty the 
stone which was icmovcd fiom the icctiini had iilcciatcd its wav thiough it 
The lovvci apeituie was laige and lagged and the biggci stone must have 
foiced its way thiough it The two gall-stones aic shown m Fig 2aS 

I am indebted to mj^ colleague Mi Aithui Edmunds foi the notes on 
Cast I which was undci his caie, he also is icsponsiblc toi the excellent 
coloured ilhistiatiou 


A CASE OP INTESTINAL OBSTRUCTION IN A 
NEW-BORN INFANT, ASSOCIATED WITH AN UNUSUAL 
MALFORMATION OF THE SMALL INTESTINE 

B\ T TWISTIXGTON HIGGINS London 

H K age 3 weeks, was admitted to the Hospital foi Sick Childien, Gieat 
Oimond Stieet, undei the caie ol Di Pojnton on Maich 27, 1920 I am 
indebted to him foi pei mission to publish these notes 

Histouy — The child appealed to be noimal at biith, but vomiting began 
iminediatclj and continued vv ithout mteiinission The bowels w ei e constipated 
On admission the child weighed 8 Ib 3 oz , and apjieaied m v eijr good condition 
Thcie was lemaikabh’’ little wasting The baby vmmited eonstantly quantities 
of bile-stamcd fluid There was no action of the bowels befoie opeiation A 
tentative diagnosis of high intestinal obstiuction was made, and Di Poynton 
asked me to see the child with a view to lajiaiotonw 

OpdR'VTICn — U ndci ethei and oxygen anesthesia the abdomen was 
opened to the right of the middle line The stomach, duodenum and uppei 
part of the jejunum vveie found to be maikedly dilated, the lemammg coi s 
of small gut being collapsed The teimmal ileum and caicuin vveie foiui 
entangled loimd the jejunum and lying to the left of the duodenojejuna 
junction It lequiied a slight pull to fiec them fiom this point, thougi i 
was nevei quite deal how they came to be fixed theie The most ' 
explanation would appeal to be that the gut had become jiaitiallj heinia e 
into a peiitoneai pouch m tins legion, but such a pouch vv^as nevei c eai } 
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demonstrable The ascending colon possessed a complete and lengh} 
mesenteiv Following upon the disentanglement, theie was obvious i chef of 
the obstiuction, the coils pieviously collapsed becoming lapidly listen e 
Fmthei systematic examination then levealed the following condiiioii 
the jejunum, about 10 to 12 m beyond the duodenojejunal flexuie, funnelled 
thiough the mesenteiy of the ileum some distance above its termination {lug 
95 q) Theie Mas no fmthei obstiuction at this point, the intestinal contents 
passing quite fieelv under the budge and it was tlierefoie decided to lea^m 
Mcll alone m mcw' of the baby’s condition The abdomen was accoidmgly 
closed The infant lalhed fiom the operation satisfactorily and as soon as 
possible was put on to houily feeds ot equal parts of peptonized milk and 
watei The bmvels began to act noimally two days after the opeiation, and 
the vomiting did not lecui Subse- 
quent lecoveiy Mas uneventful, and 
the baby Mas sent home on Apiil 20, 
liaMiig gamed 8 oz It has been seen 
fiom time to time since, has developed 
quite noimally, and has no intestinal 
symptoms 

Comments — The natme of the 
obstiuction m this case M’ould appeal 
to liave been as folloM's Tlie ileocolic 
segment of the gut having become 
fixed in the uppei abdomen, possibly 
by mtenial heiniation, the louei pillai 
of tlie mesentenc ‘ budge’ {Fig 259) 

Mas diagged upon so as to pioduce an 
obstiuction oi the jejunum at the point 
Mheie it passed beneath the ‘biidgi ’ 

Release of the ileocolic segment lelieied 
the obstiuction The toniplete and 
leiigthx mesenteiv possessed by the 



use ending colon peimittecl such a Mide cxcuision as Mas miohed But the 
chief featme of inteicst about this case is the malfoimatioii of the small gut 
and ils mesenten I hare been unable to find a lecoid of any case illus- 
tiatmg a similai defect The condition cMcleiitlv lepiesents a dncigence 
fiom the usual mode of dei elopmental lotation of the intestine It Mould 
appeal tint tuo lotations hare occuiied (1) The iioiinal one Mhciebv the 
(olon comes to he in fiont of the duodenum (2) A second lotation in the 
simc duectioii Mliciebi the small bowel has become tiansposed m such a 
nnnnci tint the loMei ileum beais a lelation to tJie jejunum similar to that 
of the ti mss CISC colon to the duodenum 

Such an abnornialits is not included in the list of possible laiiations 
cited In Su Vithui Keith 1 Bciimg on this point he mentions (1) Cases 
m Mlueh lotation does not occm at all (2) Cases in Minch lotation ocems ni 
1 opposite to the noimal In the lornicr the cecum lies on the left 

Mclc ol (he ihdonicn and the ascending and descending colon is situated 
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behind and to the left of the small bowel In the lattei the duodenum and 
mesenteiy come to he m fiont of the tiansveise colon m place of being situated 
behind it 

In the case heie lelatcd the tiansveise colon was in its noimal iclationship 
to the duodenum, so that the piimaiv lotation had puisued a noimal course 
A secondaiy rotation of similai type but affecting the small intestine alone, 
seems to be the only possible evplanatioii of the malfbiniation m tins case 
Such a developmental anomaly is cMdently exceedingly laie 

RISKKRENCE 

' Keith, Iltimtut Embryologij mill Ulorphologi/, Ith cd , 100 


SACCULITIS OF JEJUNUM 

ASSOCIATED WITH ACUTE INTESTINAL OBSTRUCTION 
DUE TO EMBOLUS IN AN INTESTINAL BRANCH 
OF THE SUPERIOR MESENTERIC ARTERY 

By a PINNIGER and CEL BLR]\LVN, LvD-isuirn, Nvtae, 

With a Noin hy Pitoinsson CHARLES F M S VINT Cum Toms 

Sacculitis of the laigc hovel is not of uncommon otcuiiencc, but the 
condition aiising m the fust pait of the small intestine m such a maiked 
dcgiee IS of sufTicicnt intcicst to valiant this case being placed on iccoid 
IIisrouY — G L, age G7 A\as admitted to hospital on Feb It 1923 
complaining of inteimittcnt pam in the belly ol an acute chaiactei, letching, 
and inability to pass flatus The attack had come on suddenfv m the eaih 
houis of the moimiig of Feb 12 vaking him up lie took castoi oil 
vhich biought no iclicf, but at that time he onh thought that he vas 
suffeimg fiom one of the numcious bilious attacks to vhich he had been 
accustomed loi the last tventy Aeais lie sent foi his doctoi who sav 
him the same clay and advised his admission to hospital, as he had passed 
no flatus and definite small-mtcstine pciistalsis was evident, theic vas no 
iigidity oi tenderness 

Examination —On aiiival at hosjiital the patient shoved the folloving 
clinical condition He vas wcaiing an anxious cxpicssion, but tiying fo 
hide it Pulse 72, tempeiatuie 99 2° Tongue diy and coaled witli a thick 
biovnish fui Aiteiioscleiosis piescnt but no oigiinic disease diseeinible m 
the heait, lungs, oi kidneys, mine noimal Rectal examination lecealed 
a icetum full of faeces The bowels had not been moved foi two days 
Examination of the abdomen shoved vell-maikcd small-intestmc peiistalsis, 
but no iigichty oi tendeincss was noted 

Treatmlnt — An oil and tuipentme enema vas gneii vhich emptied 
the lowei boAcel but no flatus Acas passed A dose of moiphine, gi 4, 
injected and a laige poultice applied to the abdomen At the end of fow 
hours there A\as no alteration cither A\ay, so he A\as giA en a good dose of castor 
orf This increased the peristalsis and caused some pam, but no thitus vn* 
passed 
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Diagnosis —Acute intestinal obstiuction of uluch the cause could not 

be ascei tamed , , , i 

Operaiiox —Eight houis aftei admission the abdomen was opened in 

the mid-lmc, and as no paiticulailj'' distended oi collapsed gut was seen the 
laige bowel nas hist tiaced fiom ciecum to lectum without any obstiuction. 
belli o- found Then the small bowel ivas lollowed backwaids fiom the ileo- 
ciccal valve and about ten feet fiom the valve a foot of bowel was noticed 
to be anasmic, and leacted sluggishly to stimulation As theie nas nothing 
at the tune to account foi tins it was passed ovei No distention of the gut 
abo\e this aiea, and no collapse below it, iieie noted About foui feet fiom 
the duodeno- 3 e 3 unal junction the sacculated condition of the bowel shown 
in Fig 260 nas encounteied, and tiaced to the duodenojejunal junction, wheie 
tlie most niaiked sacculation was disco veied As tlieie was no sign of 
inflammation m any of the saccuh 


and all veie empty, nothing fuithei 
nas done and the abdomen nas 
closed 

ArXER - PROGRESS — Oil Fcb 
16, the hovels veie veil mmed 
by means of an oidinaiv enema, 
vith the jiassage of flatus, and 
the patient appealed comfoitable 
Liquid paiafTm vas gnen night 
and moinmg On Feb 18 his 
tempeiatuie commenced to use 
the abdomen showed mci easing 
distention, and vas iidged vith 
maiked small-intestmc peiistalsis 
Oil and tiupentme enemata had no 
effect The tongue vas diy Signs 
of jineuinoiua veie evident at the 
light base Death occuried on 
Fcb 19 

Post- voRTEM — On opening 
the abdomen the piece of bovcl 
vhich had been ohsened dining 
the opciation to be anamne and 



Eic 2G0 — Sacculiti'? of jejunum 


sluggish to stimulation vas found lung gangienous A. small embolus of the 
nusentciK aiteic supphing the segment vas found The hovel abo^e tiie 
guigunous loop vas nov maikedlv distended The middle cusp of the 
aoilic \al\e shoved a definite haid exciescence about the size of a siiht pea 
vith loiighcncd edges Aoititis vas lucscnt m a faiih vell-maiked demee 
i leie vas pneumonia of tlie light lovei lobe in a badly adheient luim “xiie 
Ic t kidnc\ sliovod a laige esst (si/e of Tangerine oiange) at the lovei pole 
1 1(1 stiKkied throughout the substance veic numeious small mfaicts The 
light kidnc\ ippuaied moie hcalthv vith fevei mfaicts The h\ei vas 
iinnle iiut showed no maciosoojuc pathology 

liie section of the small hovel in vhich the saccuh vere pieseiit vas 
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removed blovn up and sent in a scaled tin to Ibofcssoi Saint, of Cape Town 
University, foi a patholo<Tical icpoit and ])icscnation of tlic specimen 

Report — The specimen [Fig 2G0) consists of the uiipcr ]cjuninn inimediateh 
below' the duodcno]ciunaI flcMirc, 100 cm lonjr All ilon" the mesenteric border 
of the gut are seen saccuh of s using size 'I'lic largest is iboiit (> cm in diimetcr, 
the average about 1 ^ cm and the sin iHcst just sisible The lirgcst arc situated 
m the upper portion of the gut Ml the saccuh arc sitiiitcd m the region of the 
mesenteiic attachment, and a large number arc alongside scsscls sslnch arc running 
into the bowel wall Those sshich do not bulge into the mesenters ajipcar to be 
at points where scsscls nc perforating the watt The mouths of the saccuh arc ser\ 
wide Tlieic is no sign of mil mini ilion in any of them, and no concretions arc 
piescnt m them 

Miaoscopic lirpoil of Small Sarntlin (Professor Pvnin n, C ipc Town Unner- 
sitv) — The mucosa bulges through i wide brcicli m the muscle coats, apparenth 
at the point where large ii tones ind acins picret them The walls of the saccuh 
arc thus composed of mucosa submucosa iiid seros i 


COMMENTARY, in Pimi i ssou Saim 


The Acute Intestinal Obstiuction — Emliohsm o' the niesentciic tessels 
IS not common, but one cannot icgaicl it as uiie and cases of this type aie 
cnconiiteied fiom time to time Usnaliv the obstniction is not complete, 
and flatus continues to be passed lliood-stnnicd cliaiiliaa, too is not 
inficc|uent 

In the picscnt case with complete obstiuction no jihvsical signs of endo- 
caiditis weie obsened cithci iicfoic oi aftci opcialion <ind no diagnosis of 
the cause of the obstiuction was made The anemic condition of the affected 
loop of gut and its climmishccl contiactihty wcic commented on at the time 
of opeiation, but its coiiclitioii w.is not ontstaiidnig enough to command a 
detailed examination, and it was not ci edited with being the cause ot the 
obstiuction This w’as accounted foi by the absence of anv maiked diffeience 
m the boAvel aboi e and below the loop which is somewhat smpiising m new 
of the exaggeiatcd dcgiee of Msible jiciislalsis picsent bcfoie opeiation 
Otheiwuse no doubt tlie absence of pulsation m the cesscls snpjihing the 
loop would have been noted and tiie cause thciebv diagnosed 

The exaggeiated cisiblc peiistalsis is woithv of mention as some suigeons 
emphaticall} deny its occuiience in acute intestinal obstiuction If caiefullv 
looked for, it wall usnalh be seen, though not in so maiked a dcgiee as m the 
ease desciibed aboce 


The Sacculated Condition of the Jejunum — Tins condition is alw ays 

mteiesting, and is especially so iii the jiieseiit case One is usnalh' accustomed 
to associate wnth the development of saccuh m any of the hollow niusculai 
systems — (1) obstiuction with a lesultant inciease in the intiavisceial ten- 
sion and (2) a weak spot in the wall The w'eak places m the wall may 
be eithei congenital oi acqniied, the congenital being usually at situations 
w'heie some stiuctuie pieices the wall— e g , blood-vessels, oi the uietei m t le 
uiinaiy bladdei — while the acquiied aie usually the lesult of some destiuction 
of the outci walls eithei by mjuiy' oi inflammation Whcie the weak spo 
IS congenital, and is due, as it mostty is, to the peifoiation of the wall } 
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blood-vessel, the commonest type of sacculus is ^omKl, and consists ol a 
piotiusion of the mnei coat tlnough the outei coats, so tliat the muscuhii c c 
paftieulaxly is not lepiesented m its nail Tins is the usual sacculus oi the 
mucus-lmed hollow musculai systems Wheie the neak spot is acqmicd 
and is due to destiuction of the outei coats by uijuiy oi mnammation, the 
imiei lining bulges outwaids, and the musculai coat may at fust be lepic- 
sented in the nail, delicient it is tiue but still theie, though latei it is ciitiielv 
absent This is moie paiticulaily seen in the ^ascuhll system in aiicmysm 
of the big lessels In the lasciilai system no obstiuction oi iiici eased 
tension is necessaiy, if the neak spot be picsent, as the noimal blood-pressure 
IS sufficient to produce bulging 

Saceuli aie nevei ot congenital oiigiii and ha\e consequently not been 
{imely heenY found in youth, they aie associated nitli obstiuction of the 
outlet, and neakness of the nail, of the affected mscus , they aie multiple, 
they aie tliin-n ailed, because they aie mostty hennas of the mnei (mucous oi 
endothelial) coat through the musculai coat, they aie loundcd m shape, 
they do not (usually) attain to vciy laige size , and they aie piacticallv 
limited to adianced life In the uiinaiy bladdei, all paits oi the gastio- 
intestinal tiact, the gall-bladdci, the veimifoim a]ipendi\, and Fallopian 
tubes smiilai snellings liaie been desciibed , indeed it is safe to sav 
that they n ill be found, if sought foi, m any of the hollon musculai -coated 
visceia ” (Rutheifoid Moiison) 

Common to all saccuh, in view of then mode ol oiigiii, ait (1) Eediia- 
hihti/ of the contents into the paicnt cavity, and (2) An expansile wipnJse 
in the sacculus on iiiciease of piessuie in the parent casity ^Yhe^c these 
can be elicited, thej'^ constitute ijathognomome signs of the condition thej 
are of chief impoitance in the case of aneuiysms Otliei saccuh aie usually 
too deeply situated to be examined except nheie exposed by suigical 
operation 

Riitheiford IMoiison has fuithei emphasized the liability of saccuh to 
the same pathological piocesses as occiu in the appendix and othei diieiti- 
cula All of them may liaiboui concietions, and all of them are liable 
to infection by micro-oiganisms and attacks of inflammation, nhile the 
teiminations of the inflammation diffei in no nay fiom what is found in the 
appendix 


From the clinical data of the ease lepoited aboi^e, it is obvious that there 
was no evidence of any obstiuction hasing been present previous to the acute 
one under consideiation, which nas of a few days’ duration onlj'' One must 
theiefoie conclude that the ordinary intiavisceial tension had been sufficient 
to pioduce the bulgings Undei these ciicumstances one is inclined to accept 
the probability that the intestinal wall nas defective, in so far as the noimal 
neak spots in it, where the vessels peifoiate the musculai coat, weie laigei 
than noimal This is boine out by dissection of the gut The saccuh, as 
desciibed, neie of the common type, and occupied the faiouiite poition of 
the small bond nhen they occui in it, mz , the proximal part of the jejunum 


The italics are mine 
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In compaiison nitli this case one iniglit quote that of a lach' m nhom 
one nas asked to undo a gastio-cnteiostomv pcifoiincd foui 3 "eais piCMOuslv 
foi a duodenal ulcei Tlic patient \\as lclIc^ed foi tno veais, and then began 
to have a gieat deal of pain aftei food etc , suggesting tlie possibility of a 
gastiojejunal iilcci At ojjeiation, tlic jejunum vas found to be tvisted on 
itself at the anastomosis gnmg use to considciable obstiuetion m the small 
pioximal loop In this dilated and hvpeiti opined loop a single saecuhis, the 
si7e of a pea, was jnesent No detail ol its exact lelations could be noted 
except that it vas slightly to the side of the mcsentciic attachment It vas 
infolded bj'’ Lcmbcit sutuics In this situation a sacciihis of such a tjpe is 
bj' no means common 

Befoie IcaMiig the subject one Iccls one ought to legistci a void of 
censuie against the use of the tcim dncititiihim to dcsciibc these bulgings 
It IS one example of vhat apj)c<iis to he an inhcicnt weakness ot the jnofession, 
appaiently hcieditaiy, to use cithci the same void to dcsciibe quite diffcient 
pathological conditions oi diffcient voids to dcsciibc the same pathological 
condition As opposed to saccuh dnciticula aic ol congenital oiigin , all 
the coats of the affected mscus oi hollow musciilai s\stcm cntci into the com- 
position of then wall , all have a special aasculai supply of then own, they 
aie seldom, if caci multiple, and they aic found at any age The use of 
the teim sacculus to dcsciibc these acquiied bulgings thiough the vails of 
the hollow miisculai systems, which ought to include aneuiysms is simplei 
and cleaiei than the ungainl}' teims ‘false’ oi ‘acquned’ dneiticula, this is 
moie especially the case when inflammation has aiisen, foi in such an event 
the teim ‘dn eiticulitis’ is used alone and one is left to guess whethei the 
congenital oi acquned bulgings aie being di'^cussed 


RARE LESION OF UPPER END OF FEMUR. 
FRACTURE OF HEAD OR SEPARATION OF EPIPHYSIS 

By JOSEPH J LEVIN. Johannesburg 

Fracture of the head of the femiu oi scpaiation of the uppei epiphj'^sis is of 
sufficient laiit}'^, I think, to justify publication of the following case Tie 
histoiy, foi w'hich I am indebted to Di II Q F Thompson, who tieated tie 
case duiing life, is as follows — 

“ Namadi Ny.imbaan, a native, 33 yeais old, emplojmd undeigioum in 
a mine, was admitted to hospital on Jan 2 , 1923 , foi an injui}’’ to the 
hip caused the pievious day by a blow’^ fiom a tiuck (’ cocopan) He sta e 
that he did not fall down noi was he jammed against anything He continue 
to woik That same night his light leg was painlul, and he leportcd to le 
diessing station next dav On admission, the patient walked w'lth a iimp 
Examination levealed no abnoimality about the light femui oi hip 1°*^^ 
Theie Avas no sA\elhng oi shoitening, but theie Avas definite 
piessuie OA^ei the ilium Theie Aims no AAOund oi abiasioi It A\as t lou 
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ttat to „.obaHv toe, a ao„U,s,oa oC the IJc - “ 

"'Patr’ S - - hiJ A, .atoee, atoat, t, 


TIas hrap, mstSid ot in.p.oM.ig tuft 


and 




still ^^vth a limp x...= * - _ 

moie piononiued and on Tan 2i patient icmamcd in bed On 
^^as X-iaved but no abnoimalitv detected Patient did not get up 
comptonetl ol pam m las ught battoek lie ..laavs placed Ins nagei on one 
7 c, nl ahee hi sa.d the pan, aas no.st Tins pomt couesponded a.lh fte 
!ap-]<»nt Thcie aas no sacllmg to be seen Patient then began 'J 

to Ilex las legs and amiM he m bed aith las knees undei las elan Ilcneier 

lay on his back, but picieiied 
_ the light side 

“ 17 Ills tcnipeia- 

tuic lose to 101 6° and the 
next day an exploiatoiy 
needle nas inscited thiougli 
the light buttoclc doun to the 
hip'joint and in seveial dncc- 
tioiis, but no pus nas found 
(PaticnVb viouth and gums ivcie 
in a toy had condition ) 

“Tno days latei he ^^as 
unable to extend the light 
lonei hmb, eilhei at the hip-joint oi at the knee, 
and it uas found impossible to lotate oi mo%e the 
thigh in any duection A eeitain fullness about 
the light gioin nas noticed and on Feb 21 an 
examination undei an anaisthetic was peifoimcd 
An exploiatoiy needle nas again used, but no pus 
lias found The limb moi rd fieel}^ in all diiec- 
tions, and no abnoimalitv oi any soit iias noticed 
An incision i\as made m the light buttock and 
the fingei inseited down to the hip-jomt Nothing 
abnoimal iias felt theie, but I imagined that theie 
lias a loughening of the ihum aboie the iidge of 
the acetabulum A diam iias mscited into tlie 
iiound though iio pus had been found The light 
loiiei limb was fixed on a back splint iiom about 
the nnddle of the thigh down — an oidinaii- back splint iiith a foot-piecc 

Feb 22 The light loiiei limb was put on extension by means of 
sti capping and Heights, fiom about the middle of the thigh During the next 
tliiee days the tempeiatuie iias high, and the iiound clean No complaint 
ot pain lias made, but on Feb 26 pus began to appeal fiom the wound 
and di allied fieelj 

Maich 5 Patient dislocated his jav , this was reduced undci a 
geneial autesthetie Patient died at 9 40 a m the day follouing ” 

fri PO“As in the Instoiy to hIucIi I iiould diaw special attention are 
(1) Ihat Hhen the patient ‘nalked about’ on Ian 7, the limp became more 



no 2G1 


— Frxetme of he‘\d 
of femur 


\OL \l — \o 42 


27 



390 THE BEITISH JOURNAL OE SURGERY 

pionoiinced , (2) Tliat the patient’s moutli and gums a\eie in a ‘bad 

condition’, (3) That an exploiatoiv needle nas used on tno occasions, and 
that an incision nas made oaei the buttock, (!•) That an X-iay photo- 
giaph uas taken, but ic\ca]cd no fiactuic 

On Maich 7 I made a jiost-moilcm examination, and found a septic 
incised nound m the light buttock On investigating the hip-jomt, I found 
the head of the bone m tlie acetabulum separated fiom the neck and shaft — 
m fact, what I considcicd an uminitcd fiactmc of the head of the femur, the 
line of fiactmc being clcailj' indicated in the photogiaph of the specimen 
shonn in Ftg 261 The joint A\as Aciy septic and contained gicen stinking 
pus The buttock nas aciv septic I ga\c as the cause of death Fiactuie 
of the femui (head) — ummitccl Scjisis in hip-jomt and buttock Septic 
absoiption 

The points foi discussion seem to me to be (1) ^^as this a fiactuie of 
the licad ol the fcmui, oi nas it a scpantion of the epiphysis'^ (2) Did the 
fractuic 01 the scpaiation occur on the first of JanuarA, oi A\as the lesion 
due to sciin V alone‘s (3) Was it the cnd-icsiilt of local sepsis, sepsis in 
the mouth, oi scui\y, supciaddcd to a minoi iiijui}' m the icgion of the 
liip-jomt ’ 

1 If this AAcic a sepal <itcd epiphysis one Asoiild InAc expected it to hare 
followed the noimal line of the junction of the ejnphjsis A\ith the diapliA'sis, 
but examination of the specimen sIioaas that this scpaiation of head liom 
neck IS at a higlici leiel than the cjnphvscal line although posteiioily it docs 
foi a shoit distance coincide Aiith it Fuithci, the age of the patient — 33 — 
IS against a scpaiation of the epiphysis The head of the fcmui fuses nith 
the shaft betneen the ages ol 18 and 20 I am thcicfoie of opinion that 
this AAas not a scpaiatcd cjiijiliysis but a fiactuie In this the pathologists 
at the South Afiican Institute foi SMcdical Rcscaich agiee A\ith me 

2 The question as to Aihethei this fiactuie occuiicd on Jan 1 as a complete 
fiactuie IS AeiA'^ clifTicult to decide If so, then it is difTiciilt to uncleistand 
hoAv the boy Aias able to Avalk It seems possible that the boy iccenecl an 
mjuiy on that date Avhich jiaitially liactnicd the head of the bone and did 
little Ol no damage to the capsule of the joint One can concen e of siicii 
an injiuy benig painful yet not picA'enting the patient fiom moAiiig about 
though Avith difiicultA^ Subsequently on Ian 7 the boy got out of bed and 
AAalked about till Jan 2t, and the notes saA^ that the limp became moic 
pionoiinced , piobably, oAving to the cffoit of getting up ancl talking about 
Horn Jan 7 to Tan 2i, the bone maj haem been completelj’’ fiactmed Against 
this opinion is the fact that the patient uas X-iaA'ed on Jan 28 but no 
abnoimality A\as detected Radiologists, hoAvcvci, aic not aluays successful 
in then photogiaphic efloits, and this X-iay photogiajih — nliich I liaieseen 

IS admittedly not a good one and although cAen m the best of light one 
cannot see any fiactmc, yet it seems to be possible that theie mav hai e been one 

In A^ieu, lioucA ci of the fact that the notes state that the patient s mout i 
and gums ueic m a Aciy bad condition (Di Thompson infoims me that t lej 
shoAved cAidence of scuiA^y), foi aaIiicIi leason the boA’’ AAas put on to an an 
scoibutic diet, the question aiises as to AAhethei this AAas not a spontaneon^ 
fiactuie, subsequent to Jan 28, due to scuiA^y alone Hess^ faioins ns 
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possibility, it would be impel tinenee theiefoie on my pait to doubt that 
such lesions could occui But while scuivy is veiy common on the lecf 
amongst the mine boys, yet one has not heaid befoie of such a lesion occui - 
ling amongst them and theiefoie one is inclined to question this being a 
fiactuie due to scuivy Examination of the specimen atfoids no help, on mg 
to the pieseiice of advanced sepsis 

3 I am mfoimed by Di Oienstem Supeimtendent of Sanitation, Rand 
]\Imes Ltd , that it is laie to find spongy and swollen gums amongst the mine 
natnes due to seiiivy uncomplicated by pyoiihoea , the two seem iieaily 
alwaj’^s to be indistmguishablv combined, and theiefoie one is bound to 
considei the lemote influence of the condition of the boy’s mouth m its lelation 
to the oiigiiial nquiy ivlnch leads us to the thud alternative namely, that 
the boy leceived a minoi miuij'^ on Jan 1, and owing to the septic and scoibutic 
condition of his mouth he developed an aithiitis of the hip-]omt, which became 
septic That this is possible theie is no denying, and it is confiimed by 
Douglas Knockei - 

There is also the jiossibility — and I say this with diflidcnce — that sepsis 
may have developed m the ]omt owing to the two exploiations with a needle, 
oi the incision wdiich was made ovei the buttock 

Fiactuie of the head of the femui (oi, foi that mattei, sepaiation of the 
epiph}’^sis) is notoiiously a veij^ laie occuiience 

I neveitlieless diffidently expiess the opinion that this boy — as the icsult 
of the injuiy on Jan 1— fiactuied the Head of his femui, and that subsequently, 
owing to the Semitic and scoibutic condition of his mouth, oi to sepsis accident- 
ally mtioduced locally, he developed a septic aithiitis of his hip-]omt, wdnch 
pieiented the fiactuie fiom uniting, and which ultimately caused Ins death 
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REVIEPVS AND NOTICES OE BOOKS 


A System of Surgeiy ImIiUcI In C C Cliotcc, FI? CS Director of tlio Surgicil bnit 
InivcrsiU College London, null Mauii'. Hi Ann , M D , Professor of Bictcnolog\ 
rnnersitt of Lneipool In three \oluincs Sieond edition Vol I pp 1013, ^\ltll 19 
coloured plates, 38 h ilf-tonc pi ties, ind 213 lignres in the text ^ ol II, pp 1057, 
\Mth 20 coloured plates, 10 hilf tone plates md 220 figures in the text \ ol III pp 
1170, ^Mth 11 eolouied III ites, 10 h df tone jil ites, ind !2<) figures in the text London 
C issell it. t o Ltd CO 

Tin. second edition of this import.ant work wns in course of picpuration in 1914, 
but its oppeaianec had to be postiioned until ifter the war This delax, hoxxcxer, 
has been more than coinpcnsated lor bx' the care spent on the piescnt edition and 
the xvell-balanced attention gix’cn to the xaiious subiccts treated Xot onlx' haxe 
ill the articles been rexiscd re written, md brought up to dite, but in some sections 
new authors hax'c eontiibutcd to the xxoik These arc Mr Jlagnus Redding on 
X-rax^ diagnosis, Mi IIcx' Gioxcson fractures. Colonel Ilariison on sx'pli'l's Colonel 
West on tot inus, Mr Norman Patterson on the diseases of the throat, and itir 
Trethowan on orthop,cdic suigcrj There arc upx\ rrds of 130 new illustrations, 
including 30 new plates 

Volume I deals xxith surgical bactcnologx’’ (Drexer) and its therapeutic applica- 
tions (Eyie) inflammation (Reattic and Maxmard Smith) suppmation (Lenthal 
Chcatle), ulceiation (Pannett), gangrene (Niteh), xxoimds (Choxec) burns and scalds 
(Woodxxard), constitutional lesiilts of trauma (Russell Hoxvard), toxrcmia, septi 
caemia, and pyamiia (Marlin), tumours (Raymond lohnson), examination of the 
blood and cerebrospin il fluid (Beattie), X-ray dngnosis (Magnus Redding), general 
anaesthesia (Blomfield), local anaisthcsia (Gxx'jnnc Williams), spmil anesthesia 
(McGaxan), tuberculosis (Beattie), sx'p5>'J's (Harrison), xenereal diseises other than 
syphilis (Leedham-Gieen), certain tropical diseases (Daniels and Low), glandere 
(Rock Carling), actinomx'cosis (Choyce), tetanus (West), hx'drophobia (Calmette), 
anthrax fTiirnei), diseases caused by animal parasites (iNIadden) 

All of these articles arc xvcll illustrated, practical, and up to date Those xxliich 
speciallx'^ attract attention arc the chapters on prictical bactcnologx'’ and blood 
examination b\ Beattie on gangrene by Nitch xxho gix'cs a good account of 
modern methods of treatment, c g , dixasion of the sx mpathetic , on tumours bx 
Rax'mond Johnson, xvho has selected a remarkably good senes of illustrations , on 
X-ray diagnosis by Magnus Redding , and the chapter on sj phihs bx’’ Ilai rison 
Volume II contains the folloxxmg articles The breast (Sampson Handler') 
the spleen (Gordon-Watson) face, bps and palate (Nitch), tongue (Clayton-Greene), 
salivary glands (Ix'or Back), cesophagus (Rigby), stomach and duodenum (Sherren) 
intestines (Alex Miles), appendix and peritoneum (Sargent), hernia (McGaxin) 
rectum (Clogg), lix'cr, gall-bladder, and pancreas (Grey Turner) tirmarv organs 
(Tlromson-Walkcr), male genital organs (Russell Iloxx'ard) 

Handley’s chapters on the breast gixm a thorouglr account of lus 3 ' ore o 
permeation iKhidiiT hi- ncent viexvs about Paget’s disease of the nipple ^ A 
IS also a (1(1 'i'< i d< (■iiilio' of the operative and post operatix'e treatnmnt 3' '’ 
is of great practical value Prophylactic X-ray treatment is to be applied to ®3 
case after operation Radium tribes are buried for txventy-four hours m tiie ^ 
costal spaces and in the sripraclaxacular fossa Open-air treatment for some m 
IS strongly urged 
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XT.trh’s nrticle on cleft palate is a model of cleai description and illiistration 
fperron t ISt^ l^lYe^r Znti; o. Ide 

operations, he mges the necessitj of removing the miiscles doi\ n to the h> 0 c 

bone The method of primaiy removal of glands from the neck, followed bj d 

thermv to the tongue, is that recommended i i i i „i„„, 

Siierrens artiele on the stomach and duodenum is marked bv his clca 
exposition and discussion, especially m relation to the diagnosis ami treatment ol 
<Tastric ulcer and cancel He holds that for a ‘free gastric ulcer, gastro enterostonn 
Is an efficient treatment, and he uould reserve partial gastrectomy for cases ol 


adherent or indurated ulcers , ,,, ^ . 

Other notable articles m this volume aie those bv INIiles on the mtesi-mes, Gre\ 
Turner on the gall-bladder and pancieas, and Thomson- Walkei on the urmarv 
organs Space forbids these being desciibed m any detail 

Volume III contains the folloumg articles Female genital oigans (Bonnej ) 
cardiovascular system (Rock Carling), lymphatics (Dobson), neck (Edmunds), nose 
(Barn ell), throat and ear (Patterson), oesophagoscopy and bronchoscopy (StClair 
Thomson), lungs and pleura (Mornston Dumcs), nerves (Sheiren), skull and brain, 
spine and spinal cord (Trotter), jaus (Fitzwilliams), skin (Legg), muscles (Rock 
Calling), burs-e (Telford), diseases of bones and joints (Choice), fractures (IIe^ 
Groves), oithoposdic surgery (Trethowan) Tins volume is largely concerned nitli 
‘special departments of surgery, and must have caused the editors much care and 
anxiety in allonmg as much as is necessaij' for a nork of this kind, nithout making 
it too long 

Trotter s articles on the brain and spinal cord are remarkably mterestmg and 
suggestive, because they deal so well uitlr general principles uithout being over- 
burdened nith detail 


Choyce, too, m taking the large subject of bones and joints, uiites \ery clearlj 
and dogmaticallj as a teacher speaking to students, and he has included all the 
essentials of these subjects nr a comparatively small space This has been rendered 
easier for him b> the fact that special sections on fractures and on defoimities cover 
much of the ground of bone and joint surgery 

Hej Grores, m witing of fractures, deals chieflj nith the principles under- 
hing various methods of treatment, e g , those by fixed splinting, early mobilization 
traction, open operation, and bone-grafting 

Trethowan uTites on the surgery of deformities, and his article is fresh without 
being heterodox It is evident that he has had difficulty m keeping to his allotted 
space, as so much of Ins article has been relegated to small print 

The uoik as a uhole as veil as m detail, is a good representation of present- 
das British surgery, and as such it stands to day without a rival The publishers, 
as n ell as the editors, are to be congratulated on the nay in winch the book is 
arranged, printed, and illustrated The eoloured plates are numerous and beautiful, 
nliilst the half-tone plates and other illustrations are clear and well chosen 


kunstliche Hand Bj Paorcssons F Sauerbkuch and 
1501.11211X1 Unbormffi ns 8cl 

mm eSTS tl.V?'' the muscles of a stump for the 

zed anrenerm a^n"frV '''' ^'^h such 

nr im nreS. nf ? German surgeon Sauerbruch But n hile Vanghetti devised 

iirnreK the^^ Sauerbruch confined himself to one alone 

nrnreh the tunnel or canalization method The technique nhich he emploTeu 
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was an adaptation to local cirainistanccs of Rochet s opcr ition oi in cthronlastv 
This procedure and its results ncre the subjects in T)10 of Die 1) illhurlieh bateghme 
litnsihchc Hand in uhich Sauerbruch rcconuncndcd his ojiciation Of this hook 
the nork non undci notice forms the second \ohimc In the inters a! cinematiya 
tion has been tiicd in most of the liteh bclh<;erent countries, but the results Inse 
been "eneralK disa]>pomtm<t no matter nhether Siucibruehs or other jwocediires 
base been emploscd md nc believe tbit ne can safeh vssert that it Ins been 
jwaeticalh abandoned much to the disajijiomtment of those surgeons seho had 
enthusiasticalh nelcomed the mnosotion It was found in this countrs that there 
sseie two "re it obstacles m the was of success One of these was the lack ol siilh- 
eicnt power in the muscnlai motors , ind the other w es the ehihcults of fittin" 
a satisfietors piosthesis desjute mans e\|)eriments which were mule on behalf 
of the Jlinistn of Pensions 

Piofessoi Siueibiueh now deseiibes the latest imiirosements m the technique 
of the ojieiation ind emjili itie ilh rcasseils his claims tint it is a jirietical success 
when It IS jicrfoiined m suit iblc c ises with due consideration of ill details anel when 
such jirostlicscs is he describes ire useel 

It seems to us ele ii that on the CMdenee biou"ht ioiw ird there arc i certain 
numbei of cases m which success has been ittaincd but onh iflcr Ion" and careful 
trainiiif; and with ^eI\ iccuritch idjustcd ajijihances ind that other surgeons in 
Germany ha\e not foimcd ne uh such fuourable ojnmons of the jirocedurc as those 
that are held be Saueibiuch ind his school It is. we think, to be regretted that 
the compiiatne isolition ol (,ermin\ m "cneril ind of Baeirii m jiarticular has 
jnevented the suigical woild fiam teslui" for itself the letinl worth of the method 
by mvestigition on the sjiot, ind we hojii that it will not be long before such an 
inquiry is made In the mcintimc, if am British suigeon is tempted to cincmitize 
an amputation-stum]i be the tunnel method, he could not haec a better guide than 
this e'olumc, m eehich ceeie detail is elisctwscd ind jiiofuscle iliustntcd, both as 
regards the imputation-stump and the eauious tvjics ol jirosthcsis suitable foi it 


OrthopEedlc Suigeiy Be Sin Bom ui Toms KBl , C B, Diieetoi of Orthopedic 
Surgere.St Thom is s Hosjut il , Lceluicr on Oithojii die Snrgcre , Lie eiiiool blue ersite 
and Ronriii Loei ii, MU, h AC S, lohn B ind Buckniistci Blown Piofcssor of 
OiUiopcdic Siirgtie' in Ilnviid Uniecisite' Pj) eiith 712 engrieings 102"! 

London Oxfoid Mcdieil Piibheations, Hcnre hrowde ind Iloddcr iC Stoughton 
42s net 

Tiir reputation of both the authors ol this book is so great that a joint work 
from then pens is assined of i eeaim eeelcome Irom general suigeons as well as 
from those evho haec specialized in orthopaidics In the preiace the authors explain 
their dissatisfaction evith the title of tlicn eeoik — a title adopted foi want of a 
better — because thev behee'C tint the jnincijilos goe'eining the diagnosis and 
treatment of these conditions shouhl be those and onh’’ those embodied in general 
surgeiy ’ 

The general an angement of a book on oi thop cdic sui gerv is alw avs a mattei 
of dilhcult'v we think the authors have been wise m beginning with the anatom}, 
phjsiologe and general jiathologv' of )oint«^ and then jiassing on to the tiaumidic 
affections of joints A desciiption of the anatomy of the mdiMdual joints precedes 
each section and will be found useful to the student These chapters embody tlie 
authors’ views, which are for the most part well known fiom their precious 
waitings, but aie enriched by numeious little hints which their enormous expeiience 
enables them to give We must howex'er confess to disappointment with i 
section on coxa van , it leaves us with no clear idea as to their news ein 
natuie and treatment of that well-defined elass called infantile or cervica cox 
c ara . . jg 

On the vexed question as to the existence of an affection worthy or tie 
of ‘osteochondritis desiccans the authors are definitely on the side of those 
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!:txrT«“ .ss,r 

Tuberculosis of the lomts onil spine is very fully dealt v. ith m live 

Every question is discussed vith the minutest care, the leasons for cierj detail 

tl.rouSliout the booh, ulieneycr the autho.s 
are not m entire agreement on a particular point each has 
and added Ins initials Similarly vlien the general practice m 

lai affection m America difters from that fasomed by surgeons m this counter, both 
methods of treatment are given 

One or tuo points m these ohapteis call foi comment hoi instance sin prise 
uill rre think, be caused by the advice that when a cold abscess threatens to bui st 
a small incision, half an inch m length, should be made m it, and a dram inserted 
for not lonaei than twenty-four hours, the dressings being changed as infrequently 
as possible It is true that the authors insist on the necessity for the most sciupulous 
care in the subsequent diessmg of the wound, and say, “the surgeon who cannot 
provide this should let abscesses alone ’ 

We must confess regret at the inclusion of an illustration and description ot 
a single Thomas hip splint Certainly it is stated that it is used, by one of the 
authors, only when disease m the lup-jomt is quiescent and ambulatory treatment 
has begun , but it is a splint with wdiich it is difficult or mqiossiblc to prerent 
deformity, particularly in the form in which the splint is usually and mcoriectlr 
made , moreover, it is one rvhich is regarded by some — wrongly we thmk — ^as an 
ellicient means of treating arthritis In the section on tuberculosis of the shouldcr- 
joint illustrations are given of tieatment m plaster-of-Paris rrath the arm abducted 
and apparently evternallj rotated to the full evtent at the shouldei this surely 
IS a mistake, as the positions illustrated do not agree rrith those described m the 
text as being the best, and generally accepted as such, when ankylosis of the ^omt 
IS expected or feared Excision of the ankle by the tiansr^erse incision to whicli 
Ochsner s name is attached in the book does not seem to differ materially from the 
method of Iluter, though even the hittei rvas not by any means tlie first suigeon to 
practise it 

Most of the other diseases of bones and joints are fully dealt watli in a senes 
of chapteis A section is given to muscle and bone atrophy and another, particu- 
larty clear and instructive, deals with functional contractions and deformities 
Spastic paialysis has a chaptei to itself — one of the best m the book The various 
methods of treatment of this affection are dealt with m a particularly clear manner 
The authors leave the reader in no doubt as to their preference for the older methods 
ot attacking the spastic muscles directly by tenotomy and exsection of muscle, 
tliough detailed descriptions of the Stoffel and other methods are given 

Poliomv^elitis IS, of course, dealt with exhaustiv'ely The avoidance of over- 
fitigue of muscles recov^ering from paraljsis is rightly insisted upon as of prime 
importance The operativ^e measures available when further recovery is not ex- 
pected ire dealt with in a clear manner, the pages being plentifully supplied with 
useful illustrations The remaining chapters deal with obstetric paralysis, congenital 
deformities, torticollis, club-foot, etc 

In the discussion of obstetric paralysis there is no definite statement that posterior 
displacement of the head of the luimerus is a common late lesult ot this affection, 
fet tiie existence of siith is admitted m the reference to operations desmned bv 
for Its relief In so called congenital torticollis the authors— we thmk 
metlina ‘^*^^1011 of the sternomastoid and surrounding fascia by the open 

S losl’ oondemn subcutaneous tenotomy The last eliapter is devoted to 

5 b' ES ih?au”t'E 

affection whieli one might expect to find is included in the 
Zonin’ °Wrens contraction is, however, a noticeable exception The boS 
that the information and sound advice, as was onl^ to be expected^ 
t the reader s attention is rather caught bj certain imperfections, one or two 
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of ^\hIch liavc been refciicd to No doubt impio\tmcnts Mill be made beie and 
there in the next edition Minch Mill ceitainh be called foi bcfoic \ei\ Ions: We 
noticed rather an nnusiial miinbci of piintei s cnois The illustrations aie numerous 
and m every MaA Moilln of the book mIiicIi miH ccrtnnh be read b\ a aer\ large 
mimbci ot suigcons and students 


Die ersten 25 Jalne dei Dentschen GeseUschaft fui Cliiiugie eln Beltrag zur 
Gesohichte dei Chiruigle hitn niiicn Tin xin ii mu iir Dean 8\o Pji -107 

J02 5 Berlin Iiilnis Sprini!ci 10s 

Undfr the title “ The First TMcnl\-fi\c \cirs of the German SoeicL\ of Surgere 
Professor Trcndelcnbnig, one of four sin\iMng original members has clasMficd in 
more than sixty clupteis the inocecelings of the sneict\ bctMCcn the a ears 1872 and 
1899 As the second pul of the title indie itcs he has made it a contribution to 
the history of singers iinticulaiK, be it remaikcd, from i Geimm point ot mom 
Fiom the book mas be Icaiiit boss it came iboiit that sslicre is at the London Congress 
m 1881 the Icadeiship seemed to be ssith British singers, at the Beilm Congress 
in 1890 German surgers hid t ikcn the leael oser all eountries 

lastcr’s pioccdiire inspned bs Pisteiii hid leaclied its leme ot fimc at the 
London Congress it had rendeicd possible the siieeessful treitment of conditions 
for sshich operations sshen unde i taken at ill, had formerls been risks senturcs 
Moreos'er, siiccesslul experiments on inim its could be likcssisc earned out under anti 
sepsis and anrestlicsi i, mIucIi thus diiccted the ssas to ness ojicritions An opponent 
of Listensm had used the jangle of ssords, the ntinhsm of Listensm bs so doing 
he directed attention to Lister s eternal merit — tliat of bunging into singers a iitual 
in place ol slajidash impios isations In futuie the medic il student ind muse 
probationer learnt that singers demanded i proceduic melhodieal m detiil ^^n 
exponent of Listensm seemed to consider Listci s jiarliciihi jiroccdures is the iitual, 
as it it sseie i fixed and jiermaiient dogma Bs it Speneei ^^cIls h-id reduced the 
mortihts foilossnig osviiotoms but foi abdomniil singery in general put of Listers 
method ssas unsuitable md to this Lnglish osaiiotomnts olleied mils ncgatisc 
ciiticism Koch and his piijnls eultis ited bieterii on solid media identified them 
bs-^ staining, and pioscd the elliciencs of •■team iindei jircssiiie to dcstios them 
With all German pci->istcncs and diligence such men as \eubci, of Kid, €‘»nd 
Sclummelbusch assistant to Bergmann, in Berlin, sought out the infcetise agents 
of ssounds, sshether on the skin ol the patient oi on the singcon s hinds and instrii 
ments, and ness svas^s of stciili/ing sources of infection ssithout doing hum At 
the same time the an ssas demonstiated not to be such an impoitant source of 
infection brom the demonsti ition gisen bs Scliimmclbusch at the Beilin Con 
gress in 1890 elates the giaehial siijiei session ol the so called antiseptic’ bs' the 
‘ aseptic method 

Before 1872 Germ in surgeons had had mils one possible oppoitunits of meet 
ing — namely, at the Suigical bcction of the Natintorschei s ^^eisammhuig held 
at sanous places By the scc-sasv of bistoij the Geimins sseic once again the 
conquerors, they had united themscls'cs into the Reich ssith Berlin as the capital, 
they had leceis'ed a large indemnity in cash, also tciiitors’’ in the Rhineland * 

ss'as to undergo transfoi m ition from the condition described in CInIck Harold— 
and money ss'as forthcoming for the lebuilding of hospitals and the estabhslimen 
of institutions for research „ 

The principal founders of the society sseie Bernhard Langenbeck, nephess o 
Konrad Langenbeck of Gottingen, and knosvn for his cleft-palate md pharsmx 
operations Giistas Simon, of Heidelberg, the exjieiimcnter and operator on i 
spleen and kidnej , Richard \ olkmann, of Halle, ssdio extended the English o sei 
sations on chimnes'-sss eej) s cancer to tai cancer, and deseiibed the ischamiic co 
tracture of the forearm Victoi Bivins, of lubmgen, the hist to remove a 
from the laisnx m the case of his bi other , Gurlt, the author ot tjie 
of surgery before the studs of human anatoms , Esmaieh ot Kiel, the a s'O 
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^ r airi in both wax and peace The fixst treasurei x\as Professor Tienddenburg 
of first-aid m botl XX he had prenously m 1869 mxented his tamponade 

cannula and later 'm'^1881, first employed Ins raised pehns positions hen operating 
for ^vesicovaginal fistula across the bladder, next Mhen icmoving polypi from the 


bladder 


It lias some years before a regular place of meeting could be founded, r\hen 
m oomunction rvitlr the Berlin l\,Iedrcal Soeiety, Langenbeck-Virchon House and 
L,brT“or A ^ BUrgeoa, -.ttended Wllmm JhcCo.moc 

an original foreign member , the one surras or. Sir Alevandei Ofion contiibuted 
in 1877 an account of his operation for genu valgum, and in 1880 described the 
staphylococci invariably present m acute abscesses , at the first meeting Joiratlnn 
Hutchinson described his successful operation for intussusception , Paget and Spencci 
Wells Avere made honoiary members in 1885 , Victor Horsle> made contributions 
on tinroid and brain surgery , and Arthm Barker was often present The onh 
Frenchman to attend, Doyen, in 1895 and 1898, concerned himself mth his cinema 
demonstrations, and ittacked his tellorv-countiyman, Pran, about the piecemeal 
removal of tire uterus Among Americans, Senn, klnrplry, and Rosrsell Park sscre 
present at meetings There was a laughable hitch in Senn s demonstatioir ot his 
method for locating intestinal obstruction when it r\ as found that the hydrogen u as 
being passed into the wrong orifice The following may be selected as gieat adr rnccs 
made in Germany during the period under revicri 

After renerred expeiiments on animals, using antisepsis and anaesthesia, hr 
Woftlei, Czerny, Winniarter, and others, Billroth of thenna, commenced his opera- 
tions for cancer of the stomach, Winiwarter that of anterior gastrojejunostonrs 
Hackei the posteiior operation, and Mickulicz, of Breslau, the practice of operating 
at once for a perforation 

General anaesthesia never attained marked success because of the lack ol special 
aniEstlretists who could instruct medical students Instead Schleich, Bnun and 
Bier duected attention to local, regional, and spinal an.resthesia, Rontgen of 
Wurzburg, adapted advances made m phjsies to practical surgery, and Kummell, 
of Hamburg, demonstrated the use ot the discorerv for the diagnosis of injuries to 
the skeleton 

Fehleisen in 1882, starting to inquire into the influence nhich an attack of 
erysipelas appeared to evert sometimes upon the coiiise of lupus and saicoma 
identified the streptococcus, and this original idea Mas folloned up hr Dr Coles 
from 1895 omrards 


The grave operation of excision of the larjnx Mas taken up by Billroth m 1874 
and Gluck proposed the prebminarv diMSion ot the trachea, but the results Mere 
unfrsourable Rose, under the title ‘ bronchectomie , later knoMm as ‘tbviotomi ’ 
or ‘liryngo fissure , proposed the more linuted operation nhich Hahn in Berlin and 
Butlm and Semon in this countrj rendered a success However, Mhen the case 
of the Emperor Frederick arose, it r% rs the larger dangerous operation Minch Mas 
pioposed and i ejected 

To make the authoi s ‘Beitiag’ into a leal histoiy of the peiiod Mould leqiiire 
rtr extended account of the m ork of surgeons in other countries 


Cliirurgie des Voies 
Irnpcrnl S\o Pp 


BiUaiies B\ HrxBi Hamuanv md Associates Fifth edition 
15C, Mith 89 jllustiations 1921 Pans Masson et De 30 fi 


liiK is the fifth edition of the book the last Mas produced before the meat Mai 
Hartmann leads of! Mitli a chapter gnang the relatne frequent of alf itmds of 

in e icli of the 106 fatal cases m the senes The next chapter, hr Maurice Viiennne 

the '’r-al^l I Abstruse points in the naLd-ere anatoiin ot 

the all-bladder and tlie eflccts of \aiious cunitures of the o-all-bladdei Mhieh 
1.1 , leer, be, „„ ,„e of ,Te .,o ,2 
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incl abnoinicil ^^sclll^ siij^plv but think Hut the impoitance of this from the 
surnical ])oint of vK^^ is not siidicicnth icco"ni/ed tliert is nothinc; sdicl about 
the matoinv of tlic bik ducts, ind the ficijutnt s iriitions in tlicsc structures are 
not mentioned, thoui>h tlun 1111)101 1 ance to the surgeon cinnot be too strongh 
cni]ilusi 7 cd The -lutlioi of llus section dt\olts some s|)acc to a descrijition of the 
ligaments of the gill-bladder he considers the c^ sticodiiodenal of cmbrvological 
otigin, nheicas the cvsticocolic is onh found as i result of ))ctichoIecj stitis 

The greatei jiirt of the book is taken u)) Mith the consideration of the \arioiis 
types of choice^ stitis Infhmm ition of the gall-bladder is rcgirdcd as the important 
disease gall stones being meicly m incident in Die biologs' of tins lesion We think 
that most suigeons aie m igieement on this point Hartmann is res])onsible for 
tlia)itcrs III and l\ , in yhieh the ji ithogenesis md clinical ispccts of choices stitis 
and gill-stones aic discussed 'riiough the sub)eet is \er\ clearh ind fulh set out 
the conclusions do not elillei mateiiilh from those lield In most inthors of note — 
niineh that the gill-bladelei is ))iiiiiiiil\ iiifceled from the blooel inel th it infection 
ol the tracts nitli li (nli is a second ir\ iflaii the choices stitis basing ojicned the 
ss is bs ciusmg stasis of bile Tlie sshole of tlos irtiele is evccllcntls illustrated 
bs the lecit il of e ises to bring out the essenti 1! jioints undci discussion Ilosscscr 
theie js not Jim " new 

Chapter \,bs ;Maurice Renaud is eonetrned ssitli the biologic il and jiathological 
studs of choices stitis, sshieh ateording to him is ilssiss m acute infection in the 
first place, the seepicl i aiijieiimg sslien infeclion continues m an ittenuated form \ 
senes of thnts-four jilates ilhislrales better th ui ans dcscri|)lion the sequence of 
esents fiom the leutc infection to the final stages of sclerosis of the gall-bluldei 
ind surrounding tissues ssith insolscmcnt of adjacent orgins Tlicsc jilitcs preside 
one of the best fcatuics of the book 

In Chajitcr ^ I, Ilaulcfoit rcsiesss the icsulls of ev]icrimcntal ablation of the 
gall-bladder lie claims to base -hossii tint ans stum)} of the e>stic duct sshich 
maj be left between the ligature ind the comnion duct after choices stcctoms ssill 
dilate ind form a ness, though small, gdl-bliddcr m sshich bile ssill accumulate, 
also that all the exti i-hcjiatic ducts share in this dilatation, ind only the e\tra- 
licjiatic duets These expeiimcnts, it should be Tcniombcicil sscie performed on 
animals and do not ncccssarils ajijils to the luiman being Me do not lemciiibei 
eser hasang seen a dilatation of the stunij) ol the csstic duct whilst doing sccondars 
operations on the bile-duets, though it is not at ill uncommon for i s arsing length 
of the cjstic duct to be left after cholcevstcctoms Moreoscr, American expcri 
menteis seem to base satisfied themselscs that though it first there is some holding 
uj} of the bile in the extra-hepatic ducts, seij soon the jircssurc causes the sjilnneter 
of Oddi to yield and thereafter bile escajies eontmnousls Indeed, this permanent 
lelaxation of the sphinctci is one of the leasons adinnccd for jierforming chole 
cystectomj m cases oi chrome )}ancreatitis, the cause of bile icgmgitatmg into the 
pancreatic duct being thereby lemoved 

In Chajitcr VII, Hartmann deals with the technique of ojierations on the bile 
ducts During the oiierations he stands on the lett of the jiaticnt, as he thinks he 
IS able to get an easier and a better mcw of the whole ojieratiye field He desciibes 
his method of conducting all the usual ojiciations in this region , theic is, however, 
nothing of jiarticulai note m this chajiter 

In the next chapter Bojijie describes some of the laier ojierations, including 
those lequired to lemedy mjinies inflicted on the clucts <it jircvious opciations fins 
IS followed by a resume of the iiubhshcd cases unclci headings of the type ol operation 
employed, gixing the name of the smgeon, the journal in which the pubhcation was 
made, and also the fate of the patient m each case This is an excellent aiticle on 
a yeiy difiicult subject 

In Chapter IX, Hartmann, Daniel Petit-Diitailhs, and Uhlnch discuss 
immediate and late lesults of choleea stotomj , cluilecystcctomy, and choledocliotanii 
This IS a very instructive and stimulating chaptei They show, and most 
will agree, that the results after cholecystectomy aie a great improvement on 
after cholecystotomy They attempt to explain wdiy it is that some patien s 
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t.„ue to tuffet ofter opo.attons t.om m.not a,.comforto tool, 

“P™» ■Lst'o'iS* tho'-^lWr CO J,no mult, pie 

The JllSdde, Wy iiud 11, at pat.enta .ulfeT„.8 from 

mobilm m the urine and aho a ta.ted cholesterol content of the hlood in 81 1 |Kr 
cent, nhereas patients nho completely i.cover nttor ope.nt.on f"" » "’« “"'S 

106 per cent According to their vien, and contrar, to that of Cliaulfa 
tholekerol-emia is not the cause of gall-stones, hut the mamtestntion of an 
abnoimilit> in the hepatic function It disappears Avhen the hepatic state returns 
to normal aftei the operation , it persists when, m spite of operation, the hepatic 
function remains altered It seems to ns that this is an interesting and important 
assertion, and one requiring confirmation , , ^ f 

The last Ihiee chapters are by Hartmann, and deal with indications loi 
operation in diseases of the bile-passages, mth the lesion described under the 
name of idiopathic cyst of the common duct, and, lastly, nith caremoma of the 


ampnlli of Vater 

At the end of several of the chapters there is an adequate hibhographj 
appended, and m the text viens held by recognized authorities arc given and 
commented upon But the bulk of the rvork is compiled from the experience of 
Hartmann and his associates, and coming from such a source ought to be read bj 
evervone nlrose daily rrork brings him constantlj in contact with affections of the 
biliarj tiact 


The Pathological Physiology of Surgical Diseases a Basis for Diagnosis and Treat- 
ment of Surgical Affections Bi PnorcssoR Dr Frayz Rost, of the Univemtj' of 
Heidelbetg Tianslated bj'' & P Reimann, RID of the Un leisity of Pennsihanii 
Mith a foreao-d by Tohy B Deaieu, MD Svo Pp 5^3 xii 1923” Phil i- 
delphia P Blakiston’s Son <!L Co London Stanley Philips 30s net 

Tins IS rather an unusual surgical book, and any review must be of a tentatn^e 
charactei until its usefulness has been tested The idea of tlie woik seems to be 
the application of physiology to the study of disease I’lie author says in his preface, 
it IS only by' a broadening of physiological conceptions that progress in surgery 
may' be expected ’ That point may be conceded at once surgery' is not a question 
of technique, Iron ever nell mastered Surgery' is a part of medicine, and, as such 
a knowledge of anatomy', pliysiology, and pathology is essential, and it looks as if 
biophysics must soon be added to the list 

The ami of the book is to gii'e information to the student and young surgeon 
conceimng the yital and more recent phy'siological discoveries yvhich may affect 
di ignosis and treatment of disc ised organs A most copious bibliography' is appended 
to each chapter , thus, there are 260 references at the end of the chaptei on the 
stoimcli, and 30G references to the intestines The first effect is lather bcii ilderino-, 
ind thougli one grants at once that an application of physiology' to suro-ery is yvisc 
and sound, one lyishes that the size of the book could liave been diminished 


Tlosonnl J Hctchixson, pros, Consulting Surgeon, London 

Erinnmr Umicrsity, Formerly Professor at and an 

19D I ondnn "n r V ^10 Pp 2G4 -f xiu, illustrated 

J-ondon Oxford ^ledicd Public itions 12s Gd 

The ndic il cure of hernia is one of the most successful of all operations one of 

\n sumconTcTn the greatest importance to the community ’ 

111 surgeons can agree yiith this statement by the author m bis preface It is o-Ld 

ilso that a surgeon of such experience and^eputation as Mr Kcliinson Sd 
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tmphcisi/e the fact tliat the operation is not a minor one, ind that its real success 
depends on p iinstnking technique rithcr thin on rapid performance It is -well 
too, that all surgeons, honcvci famili ir with the operation, should take stock of 
their methods fiom time to tunc, and see nhether tlicv cm be iniproecd This 
book ma> be recommended, therefore, to ill sur<rcons \oun" or old, for in it tlies 
Mill find a -ncll-b danced rexieni of ill the ordinal v methods of opeiation non in use 
XatuialU theic aie i fen points on nhich there ml^ be dilfercnees of opinion 
tno of them mu be mentioned here The uithor has a jircdilcetion for kmgaroo- 
tendon as the best malciial to be used for the buried sutures There is no doubt 
that kangaroo-tendon mikes a good suture, but theie is abund int prooi that cqiialh 
good icsults nii^ be obt lined with eitgiit, silk, or tliicad Thousinds of operitions 
foi hernia must be jierformcd searh throiuihout the ciMli/cd norld, and one fears 
theie nould not be a sullieient number of kangiroo tails to go round if this form 
of siituie neie obligitois The other difference of opinion concerns the best form 
of ladieal eiiie for i femoril hernia Mr Hutchinson prefeis the older method of 
approaching the licinia fiom Scaipas triangle, ■where is the inguinal route appears 
now to lincl grcitci fuom unong the newer gciuiation of surgeons Both methods 
howcsei lie well described, and the point is open to irgument 

Mi Hutchinson is to be congr itiil ited on i m istcrh exposition of an im])ortant 
sub)cel ind ilso on the f>cl tint he his expressed himself clcarh in a shoit compass 


A Practical Handbook on Diseases of the Eai Be Siii Mhii\m Mil i kin, MD 
\uiist ind Liungologist to the Bos il Infiimirs, M mtheslci tonsuiting burgeon to 
the melicsfci Is u llospit il , md Wsan Mixriiwi P ithologist {1 itch PinsKiui)ti 
the tciitnl 'lliioit md P n llospit il, I ondon Denn 8\o Pj) P)1 illustiitcd 
lOil London INilliiin Ikmeniinn ltd 12s Od net 


la mas be said at once th it in then ittenqit to jnesent the scnioi student of medicine 
with a concise leeount of the moie ordinars discists of the car met with in gcneiil 
pi icticc the author' hue cniinenth sueeceded m then task Futheimorc wc 
feel sure that cxporienecd otologists and jiathologisls will not uad this excellent 
handbook without consideiahle piofit to themselves l<’iom co\ei to co\ci it proiides 
the icadei with a sjilcndid usnme of our picsent knowledge of diseases ot the cai 
and then pathologs These aic jnesented to the student m a clcai, piecisc, scientific 
and wathal cas-s' stvlc, •’nd "ic illustrated bv a sciics of, lor the most p^it excellent 
dngiams, drawings, and jihotographs 

Chaptci I deals with the ])hysiologs of the car, and is excellent Chaptei II 
IS deioted to the cxammition of the eai, nose, nasopharvnx, md phaisnx Me 
are glid to note the aiithois eondemii ition of most of the auril ssrmgcs on the 
market, which aie useless oi liarmfiil because of then thick conic il nozzles It ’s 
dilliciilt to conceive of a beltci dcsciiption ot the laiioiis tests emplosed m cases o 
deafness , but why do the authors sjjcak of the Gallon-Edclmanii ‘pfeifle m one 
paiagrapli (page 22) and supjilv its English translation — whistle — m the next 

tVe would suggest that inflation of the eai tlnoiigh the Eustachian catheter 
(page 38) might be Ic-s painful to the patient m incxpeiicnced hands if the Pontzei s 
bag {Fig 18) were fixe cl to the cathetei rathei than to the iiibbei bottle ilhistiate 


m FiS 28 lit 

Chapteis V and VI on diseases of the aiiiiclc and external meatus give tlie bes^ 
desciiption of then pathology, symptoms, and treatment with wduch we ai 
acquainted The illustrations aie excellent, and hcie, as tlnoughont the 
the authors nesei fail to impiess the reader with the need for pacing due 
to the geneial health of the patient, e g , cluonic dij cataiih of the middle eai (P‘ t? 

In Chapter X, “Exudation or Moist Catanh of the Middle 
like to see emphasis laid on this condition as an almost constant sign of 
disease of the nasopharynx Again, the fine moist ciepitations heard be the ex 
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AMtli the diisoultation tube are a better un is^ibl'c 

e».-?XcAlS "o„,.der,,,g .ts .mpo,l..ncc In, l.nn 1o„ scU.U .l,,n„,nl 

" " aLC'-S'a^Avfgn« «, complete ami clear aceounl of the soppm >■ 

,,v. SSm „me mile e.m and then compheatm.., "'“n dl," 

procedures are just what are needed by the senior student and practitioner 1 aC,u v\U 
good IS Chapter XX, ^^luch is dc^oted to labyrinthine suppuration 

In Chapter XXII mil be found many useful formuhe for lotions, diops , 
inhalations, ointments, eseharotics, dusting powders, ete Possibh tlic greatest 
value ot tins chapter lies in the very useful information concuinng the methods used 
in the examination of aural discharges and the various staining media winch should 
be employed The paragraphs which describe the method of lumbai puncture, ind 
the morbid changes ivhich the cerebrospinal fluid maa exhibit under e irious con- 
ditions of disease are admirable 

We have only one adverse criticism to offer — nainelx , that the index is not so 
complete as it should be for such a valuable handbook 


Enlargement of the Prostate Bj Tohn B De,\.\lii, M D , LL D , St D , F V C S 
John Rea Professor of Surgerj, University of Pennsjlvanii , Siugeoii m Chief to 
the Lankenau Hospital, Philadelphia assisted bj Lnos Hi iiai vx B S , H D , Assistant 
Surgeon to the Pennsjlvinia Hospital, Philadelphi i Second edition Medium S\o 
Pp 358 -b xiii, wath 142 illustritions 1021 Philadelphi i P Blakiston’s Son &. Co 
$7 London Bale, Sons, and Danielsson 


This is a well-bound, clearly printed monograph The authois have collected fiom 
their practice and from an extensive study of the literature neaily everything that 
IS known, or thought, on this subject The book is well illustrated , the references 
at the end of each chapter are most useful , and there is an index 

One naturally turns in a monograph like this to those pages that deal with the 
author’s opinions on certain debatable points Those who ha\e read the recent 
w ork of Tandler and Zuckerkandl on the enlarged prostate will have been impressed 
by the numerous arguments they advance to prove the origin of enlaigements of 
the prostate from that gioup of glands called the subcervical urethral The authors 
refer to their work, and quote the observations of Lowsley on the embryology of 
the prostate, but do not accept their views , the leader is left a little puzzled 
to account for this non acceptance, as the arguments the authois produce are not at 
all convincing In Fig 44 thes represent the ejaculatory ducts as running thiough 
the substance of the enlarged gland, and not displaced posteriorly , it would be 
interesting to know whether this is a diawing from a dissection, or merely a 
diagram representing the authors’ views on this subject 

There is a full discussion on the etiology of this condition, and it is interesting 
to find that the one factor that is common to almost every case is the aoe of the 
patient 


Another section winch everj suigeon will study is that dealing with the eom- 
paratn e s alue of the various tests of the kidney function They state that Ambard’s 
constant and err'oscopj base not met with much far our in America They seem 
to place most reliance on the phthalein test and estimation of the blood-urea, but 

largely guided by the general condition 
^ discussing the latter, one is surpiised to find no reference to the 

conuition oi the tongue 

‘lo aot expressly state it, certain facts seem to emerge 
alter a studr of this section oi the book “ 

emphasis laid on the value of an estimate of the patients 

for the ? I f f ’ otherwise there would be no necessity 

lor ttie numerous tests of kidner function 
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2 In spite of the authors’ defence of Uic phthalcin test, this his prosed to he 
.ibsoliiteh unreliable They quote case after case from their oun experience and 
from the literature sshcrc a patient imUi an cxecllent phthalcin output has, after 
prostatectomy, promptly died of uremia , ilso cases uherc the patient, in spite of 
a very scanty output {uhich has continued scanty ifler a prelimmars c-^stotoms), 
has been operated on and made in excellent rccosers 

3 It seems unre ison ible to isstmic that the combination of two unreliable 
factois, the gcncnl condition of the patient and his reaction to the phthalcin test, 
should produce a certamls m diagnosis and nothing short of this is of un use to 
the patient 

t The blood-urea test seems to some surgeons the most direct and reliable of 
the tests jet inyented , but time .done will shou if it is absoliitch good from the 
point ol yieiv of prognosis m these cases of piost itcctoms 

There is in cxecllent chapter on the indications for radical treatment bj supra- 
pubic or perineal prost itectoiiiv, and the iiithors’ remarks on the adsisabilits in 
some cases of a tuo st igc ojieralion, and on the iircst of bleeding ifter operition 
arc north reading Fen modern urologists mil .igrtc mth the iiithors' Men tint 
there arc cases m nhich the clipping off of .i jirojcetmg middle lobe is all that is 
nccessarv 


Encyclopaedia Prancalse dUroloeie Kdilcd 1)\ Dii \ Poessox Professeur i h 
Ficulte dc Mtdetme dc Horde lUx, nid Du C Di sxos, Stent me Gtntril dc li Socictf 
Intel n itionate d’Uiologic Vol V pp 1110 iiul VI ]ij) lOSO 1022 Pins Octnc 
Doin Vol V iiid VI, e leli 00 fr , Vols I to M, eompletc, 500 fi 

Tnc&r two compendious soliimcs, comprising m all 2I0G pigcs, form parts of an 
important nork on urolog^ by yarioiis Ficiicli authors The scheme of the nork 
' litciatuic of each subject is collitcd iiid i \er\ extensile 
IS giycn .It the end of each chapter The \icns and methods 
oi many authorities aic concisely giyeii mtlioiit interfering unduly mth the thread 
of the narratiyc 

Volume V has llio pages nhich ire entirch deioted to diseases of the urethra 
Among miny important ai titles ina> be noted examination of the uietlua and 
urethroscopy by Nogues ind Papin, some excellent coloured illustrations being 
included Stricture of the urcthia and its compile itions is described m 215 p.ages 
bj Escat, and fiirthei space is deyoted to the technique of operations on the uretliia 
by Nogues Ilcitz Boyer, and Gcnoiiyille 

Volume VI deals m 108G pages mth diseases of the piostate and iirinan 
symptom re chapters on the exammatii ” " 

prostate i calculi, .and c\sts (Ciaison) 

malignant tumours (Paiichct), tiibeiciilosis (Eizbisholl), etc 

The extent and thoroughness of the nork may be gauged b's the fict that the 
aiticle on hypertrophy of the prost itc by Mirion extends to 187 closeh printed 
pages, mth an additional 16 pages lor the bibliography In this section the author 
giyes an account ol the present knon ledge of simple cnlaigement of the piostate 
and its treatment In anothci section he dcsciibcs the operative technique he 
personally adopts The section on iiiinaij sjmptoms includes such mechanical 
conditions as letention and incontinence of urine (Delbet), and abnorni d conditions 
of the iirinarj'^ secretion and composition, suth as iniiiia, jihosphatuna, oxalurn, 
glj cosuria, etc a +i t 

It IS impossible to discuss the various subjects m detail, but it may be ‘T 
the thoroughness with which the literature is collated and the high standard ot i^^ 
discussion, are maintained throughout These aoliiines foini, with the others u ut 
have aheadj appeared, one of the most extensiv'e and aiithoiitativ e publications 
urology at the present time They should foim a part ot the lefeienee hbran^^^ 
every urinary surgeon, and may be recommended to the notice of phv sicians stu n 
the medical aspects of urinarj disease 
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^ ^ -1 csLTivr4«ale et des Voies Urlnaires Superieures 

P^oLeur a H F.culte de Mcdecme de P.ny nd G 

Prepavateur a la Faculte de Medcune de Pxris Roy 8vo Ip 21,, ^Mtn d_ 

trations 1923 Pins Giston Doin la fr ,, , , 

This is one ol a series of monographs on cancer— Bi&hoI/ic^Ker/ifCoiiccJ— published 
under the direction of Professors Hartmann and Bernaid, of which cancer the 
intestine has already been issued, and tuo others aie m the press thyioid cance 

and cancer of the rectum „ ^ ti,„ i 

This monograph gives an excellent account of the tumours of the kidnei 
adrenal and ureter, it is nell illustrated, and some of the microscopical sections 
are admirably reproduced We do not think it contains much nen material, but it 
may be consulted as an epitome of what is knoun on this subject 

Perhaps the most striking point m this book is the following quotation iiom 
the preface to the second edition “ It is an impressive fact that the operation wdiich 
we advised in the previous edition should be performed only after all palliative 
means have been tried without success, is now justifiable as a primary procedure, 
and one far safer in the average case than any form of palliation ” With this state- 
ment surgeons on this side of the Atlantic heartilj agree, provided that the patient 
IS not already the subject of a painless retention nor the victim oi injudicious 
catheterization 

Particularly interesting and full desciiptions are giien of tumours of the peliis 
of the kidney and of paranephric new growths 


Ohirurgie Vasoulaire Oonservatnce By P MoLitc, Cliiruigien dcs Hopitnuv dt Pans 
Croon 8vo Pp 144 -f « ith 110 illusintions 1923 Pins Masson et Cie 12 fr 

This book belongs to a series of medical monographs appearing from time to time 
according to the needs of the moment The object of the work is to show that sutiue 
and grafting of blood-vessels should be removed from tlie domain of evperimentnl 
surgery and taken into everyday use The fiist part is descriptive of the technique 
of blood-s essel suture, and the second of the indications and applications to human 
surgery The work is well done, clearly illustrated by diagrams, and should pTO\e 
of practical use to any one interested in this line of surgerj' 


Medical Practice in Africa and the East Edited by Hugh MAnT^^, M A , and H H 
U niu, M A , MB, u ith an introduction by Stephen Paglt, F R C S Crow n 8i o 
Pp in -f xi 1923 London Student Christi in Movement 4s net Paper cor crs 
2s ()d net ’ 


This is an interesting and well wTitten account of ‘pioneer’ practice m the outljmo- 
districts of the world where modern science is still unknown The scope is shown 
bs the sub title which runs, ‘ a senes of open letters on professional subieets from 
doctors practising abroad, addressed to their colleagues at home ’ The letters 
prose how niiich can be done bv earnest-minded men, well skilled in the medical 
profession, wlio are willing to sacrifice their own comfort for the good of their fellow - 
corrmT’^ “i? n tliemsehes treasure “where neither rust nor moth doth 

he hou^ht md 
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Topographisclie Anatomle dringUohei Operatlonen B'i J Tamjiiu Professor of 
Anitome, Vicnn i Second edition Pji 118, witli j(> figures Berlin lulius 
Spiinger 8s kl 

Tins small book is intended to jircscnl the an itomit il pitlure of those regions in 
%\hich operations of emcrgcncs ma^ haat to be jierfonncd II is eoncerned Mitli 
ligature of arteiies, and uitb ibdominal chest, and unnogenital surgcr\ The 
great feature which recommends it is the \cu beautiful half-tone and coloured 
illustrations These ire so good that we would wish for i larger work on the same 
lines dealing with the surgicil inatoma of the wheile bod\ 


Grundriss der gesamten Chiruigie, ein Tasohenbuch fur Studlerende und Arzte 
By Piofessor I men Sonm \e I eijisie Second edition Pp ') 57 Berlin Tulius 
Spiingcr 

liiis is a aeri closeh -|)rmted and mueh-condensed s\nopsis of surgere It includes 
an aeeount of general surgers special surgen, and a summar\ of operatise surgen 
It represents a sere, great iinoiint of inform ition eomjircssed into a snnll space 
anel is certainlj of salne for purposes of referetiee 


Suigical Nux’sltig and After-ti eatinent a Handbook foi Nuises and others B\ 
11 t Ri III! Ill oiii) l)\Ki iM , M S puts Surgeon, to ist Hospit d Ssdnes Second 
Ldition Pp 700, with 158 illusti itions I ondon I & \ Cluirehill fcs Cd 

This book is written in aeeoi dance with the syllabus of the Australian Trained 
Xurses \ssotntion It is a treatise on elcmcntars snrgcrs is well as a careful 
test-book ot surgical nursing The stale ind printing ire clear and the illustra 
tions are simple and well chosen It coneludcs with i useful ippendiv gmng 
weights and incisures, diets, etc 



THE 

BKITISH JOURNAL OF SUEOERY 

. ..r JANUARA^ 1924 No 4S 


EPONYMS 

By Sm D’ARCY POWER, KBE, Rondon 

XI BELL’S PALSY. 

Tirr account of Bell’s Palsy appeals in the second pait of the Fhtlosophical 
TtamacUom of the Koijat Societtf of London for the yeai 1821, pp 398-424 
Conti ibution xxviii is entitled On the Neives , giving an account of some 
experiments on then strnctme and functions, ivlnch lead to a new aiiaiige- 
ment of the system By Chalks Bell, Esq Communicated hy Sii Humpliiy 
Da\^S Bait, PBS, lead July 12, 1821” Bell decided of set purpose to 
asceitain the couise and deteimme the functions of the neives of lespuation 
‘ The first point of enqmiy”, he says, “natuially is, how many of the muscles 
aie combined in the act of lespiiation ’ and the second question, By what 
means aie these muscles, ivhich aie seated apait fiom each othei, and many 
of them capable of peifoiimng distinct offices, combined togethei in respiia- 
tion It may sound oddly to speak of the lespivatoiy nerve of the face, of 
the neck, and of the shouldei , hue when a post-hoise has lun its stage, and 
the en dilation is hmiied, what is his condition'^ Does he hieathe with his 
libs only , ivith the muscles which raise and depiess the cheot ‘t No The 
flanks aie in violent action, the neck as well as the chest is in poweiful 
excitement , the nostuls as well as the thioat keep tune with the motion of 
the chest So if a man be excited by exeicise oi passion, oi by whatei^ei 
acceleiates the pulse the lespuatoxy action is extended and mcieased , and 
instead of the gentle and scaiccly perceptible motion of the chest, as in 
common hieathmg, the shouldeis are raised at each inspiration, the muscles 
of the throat and neck aie Molently diaun, and the lips and nostiils move in 
time iiith the geneial action , and if he does not bieathe through the mouth, 
the nostirls expand, and fall in time uith the using and falling of the chest , 
and that appnatus of caitilagcs and muscles of t)ie nose (uhich aie as euiious 
ns the mechanism of the chest and uhich are foi expanding these an tubes) 
aie as legulaily u\ nction as the lenatoi and depiessoi muscles of the ribs It 
IS tpnte obrious that some bundled muscles thus emploj^ed in the act of 
breathing, oi m the common actions of coughing sneezing, speaking and 
singing Cfliinot be associated uithout cords of connection oi affinity, uliieh 

\0L M —NO 43 oq 
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The function he ainved at expeiimentally “ An ass being thiOAvn and its 
nostiils confined for a few seconds, so as to make it and forcibly dil 

the nostrils at each inspiration, the poitio dura was divided on o^e side of 
the head the motion of the nostiil of the same side instantly ceased, while 
the other nostiil continued to expand and contract in unison with the motions 

of the chest , „ 4.1, 

“ On the division of the neive the animal gave no sign of jiain , theie 

was no struggle noi effoit made when it was cut acioss 

“ The animal being untied and com and hay given to him he eat without 

the slightest impediment , n 4, 

“ An ass being tied and thiown, the supeiior maxillary blanch oi the 
fifth neive vas exposed Touching this nerve gave acute pain It was 
dvided, but no change took place 111 the motion of the nostiil , the caitilages 
continued to expand legulaily 111 time Avith the othei parts Avhich combine in 
the act of respiiation , but the side ot the lip Avas obseived to hang low and 
It Avas diagged to the othei side The same branch of the fifth Avas divided 
on the opposite side, and the animal let loose He could no longer pick up his 
corn , the ponder of elevating and pi ejecting the hp, as m gathering food, AA^as 
lost To open the lips the animal pressed the mouth against the giound, and 
at length licked the oats from the ground Avith his tongue The loss of motion 
of the lips in eating Avas so obvious that it Avas thought a useless ciuelty to 
cut the other branches of the fifth 

“ The experiment of cutting the respiiatoiy nerim of the face or potiio 
duia, g&ve so little pain that it Avas several times repeated on the ass and dog, 
and unifoinilj'' Avitli the same effect The side of the lace remained at rest 
and placid dm mg the highest excitement of the other parts of the respnatory 
organs When the ass, on Avhich the lespiratory nerve of the face had been 
cut, AAas killed, Avhich Avas done by bleeding, an unexpected opportunity AA'as 
offered of ascertaining its influence, by the negation of its poAvers on the side 
of the face Ailieie it Avas cut acioss 

“ When an animal becomes insensible from loss of blood, the impression 
at the heart extends its influence m violent conAmlsions oA'^ei all the muscles 
of respiration , not only is the an draAvn into the chest AAuth sudden and 
poAveiful effoit, but at the same instant the muscles of the mouth, nostiils 
and eyelids and all the side of the face, aie 111 a Auolent state of spasm In 
the iss Ailieie the lespiratoiy nerve of the face had been cut, the most remark- 
able contrast Aias exhibited m the tAVo sides of its face, for Avhilst the one 
side AAas in unneisal and poAA^erful contraction, the other, AA^heie the nerve 
AAAS diAided remained quite placid 

“ From these facts aac are entitled to conclude, that the poiiio dm a of the 
seAcnth, is the lespiiatoiy neiA^e of the face 

“ The actions of sneezing and coughing are entirely confined to the 
infiucnce of the lespiratoiy neiA^es When carbonate of ammonia AA-as put 
to the nostrils of the ass aaIiosc lespiratoiy nerve had been cut that side of 
tlie nose and face AAheie the iieiA es Aiere entire, Aias curled up lAitli the peculiar 
expression of sneezing , but on the other side Aihere the neri’e AAas divided 
the f ice remained quite relaxed although the branches of the fifth pair and 
he s\ mpathetic AAere eiitiie The lespuatoiy nene of one side of the face 
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of a dog being cut, the same effect was piocluccd , tlic action of snee/ing was 
catuelv confined to one side of the face 

“ On cutting the respiiatoij’^ nci’ c on one side of the face of a monkc\, 
the pecuhai activity of his fcatincs on tliat side ceased altogethci The 
timid motions of his eyelids and cvcbiows wcic lost, and he could not wml- 
on that side, and his lips wcie diawn to the othci side, like a jiaiahtic 
diunkaid, w'hencsoi he showed Ins teeth in rage 

“We ha^c pi oofs equal to cxpeiiments, that m the human face the 
actions of the muscles which piodutc smiling and laughing aie a consequence 
of the influence of tins icspiiatoiy nci\c A man had the tiunk of the 
lespiiatoiy ncivc of the face injuied by a siippuiation which took place 
anterioi to the cai and thioiigh which the none passed m its couise to the 
face It was obseived that in smiling and hiighing, Ins mouth was diawn 
in a vciy lemaikablc mannci to the opposite side The attempt to whistle 
w'as attended wulh a ludicioiis distoition of the hj)s , when he took snuff and 
sneezed, the side Aihcic the siippmation had affected the nciye icmained 
placid, while the opposite side cxlnbitcd the usual distoition 

“ Thus it appeals that whence ci the action of any of the muscles of the 
face IS associated with the act of bicatlnng, it is pciformcd tlnough the 
opeiatiou of this nciec I cut a tiimom liom bcfoic the cai of a coachman, 
a blanch of the neivc which goes to the angle ol the mouth was dnidecl 
Some time aftei he letiiined to thank me foi lidding him of a foinndable 
disease, but comjilaincd that he could not whistle to Ins hoises” 

Bell then piocecds to examine the function of the fifth nenc, and shows 
that it IS sensoiy by eyidence dciivcd both fioni expeiiment and clinical 
expel lence, and then “having biought this meestigation to a conclusion 
some peihaps, fatigued bv its details, inav ask to what does this chs^'iission 
lead ’ 

“ Weie w"e to cncjunc no fuithci and to lest content with the infeience 
that the tw'O sets of ncivcs distiibntcd to the face have distinct functions 
even this must piovc useful to the suigeon and physician To the surgeon 
it must be useful m peifoiming opciations on the face, as well as in obseiving 
the symptoms of disease , but cspecialh to the jihysician must these facts 
be important , he will be bcttci able to distinguish betw'een that paialysis 
wdiich pioceeds fiom the biain, and that partial affection of the muscles of 
the face when, fiom a less alaimmg cause, they have lost the contioulmg 
influence of the lespiiatoiy neive 

“ Cases of this paitial paialysis must be famihai to eveiy inedica 
obseivci It is veiy fiequent foi young people to haie what is viilgaM 
called the blight , by which is meant, a slight palsy of the muscles on one si e 
of the face, and which the phjsician knows is not foimidable Inflammations 
of glands seated behind the angle of the jaw will sometimes piodiice this 
such affections of the respiiatory neive wall now’^ be moie easily detec c , 
the patient has a command ovei the muscles of the face he can close the ip > 
and the featuies are duly balanced , but the slightest smile is nnme la e 
attended with distortion, and in laughing and civmg the paialysis 
quite distinct The knowledge of the sources of expiession teaches us o 
moie minute obseiveis” 
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Su Clwiles Bell aftenvaids collected the vaiious papeis upon 0^^ 

system and pxiblished them nith some Tis"ckaTthat Ins viens 

sU volume vhch mn «'“f} „ ease of fac.al 

»«0 '..e„ tlmse Kleas 

L the iieivoas system fust oCOTued to me, that I look the opprahmi y 
evptamrg them to a g,eat phdosophe. {D. Yotmg) vho Mas lespected a a 
mlu ot almost umvetsal mfmmatmn ami peat mtelhgence J to* » ^ 
the class diasvinp from which these aie copies Cajhiam Katei, who . 
piesent A\as veiy desnous to undeistand the ^^hole doctune I bcgaii \ 
sayms ‘The lespnatoiy neives of the face’ Di Young nas in bad health, 
and initabk He said, ‘Who cvei heaid of lespnation of the face that 
will ncvei do’ He would not heai of the idea of lespnation of the face Iso 
Mondei , as a chemical philosopbei, he had only been accustomed to think 
of lespnation as connected Watb the gieat function of tlie ovygcnatioii of the 
blood It nas a nen idea to him to tbmk of the act of lespnation as con- 
nected iMtb the face” Tins is a lemaikable testimony to the novelty of 
Bell’s viens, foi Di Thomas Young, “the foundei of physiological optics” 
nlio Mas equally gieat as a physicist and as an Egyptologist, was a man of 
uinveisal eiudition Captain Katei, the Tieasuiei ot the Royal Society, is 
still lenninbeied by the extiaoidmaiily accuiate seconds pendulum which 
he invented, as w'ell as bj'- the fact that he piepaied the standaid measuies 
fov the Russian Government in 1815 

The no\eltv of Bell’s teaching sometimes leacted unfavoniably upon Ins 
pupils, foi ‘‘A young gentleman w’ent up to the College of Siugeons iii oidei 
to pass He was examined by my excellent friend IMi Abeinethy, wdio was 
then in all his Mgom of mind, but who rvas erei a little saicastic He asked 
tins roung man to tell him the paits that combined in the act ot bieathmg 
and when he had enumeiated the common paits, he added, ‘the muscles of 
the pciincum’ At wduch ]\Ii Abeinethy snceied and lepeated, ‘Peimeum ’ 
whit has that to do with it iShr young fiiend proceeded to explain, that, 
although 111 the common act of lespiiation the muscles theie wcie not con- 
ccined, yet that in all violent excitements of lespiration such as m coughing 
snee7mg and stiammg, he had been taught (and he believed coirectly), that 
unless them was a combined action thcie, the paits would be piotiuded 

IJ, nSnl, « " ot the pelvs Mme m couespondeim; 

;.u!o ot^ Ptotoctlon of the t.ecaa, bit a p.c 

f,n T 1 ^ ^dded, I atn sensible theie is a coiiespondinff action eveiv 

ic ih Ct? gives no indication of AberLtliy’l 

to the iniagmatior”" speakmg of the time, it is peihaps better left 

bv Basiie foi the dwwmg engiavcd 
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OPERATION SHOCK* 

By JOHN 1' BASER, EniNBL/itGir 

Operation shock oi suigical sliock is one of the foimidablc dci elopments 
which evciv now and again jeopaidi/e and c\cn milhfv tlic best suigical effoits 
As lie have leaint moic icgaiding its oiigin and ]iathology its ia\ages haie 
been coiiespondingly cnppled yet the CMdcnccs aic snfliciently manifest to 
make it a vei}’’ leal dangei It is one of tiiose fattois vineh has delayed and 
emtailed the evolution of suigical piogicss, and vcic it possible to eliminate 
its appcaiance, the suigieal hoii/on nould coiiespondingly cnlaige, and the 
fulfilment of many suigical dicams might be icah/cd 

In the suigeiy of childhood, in the suigcij of accident and m that most 
extieme foim of accident snigciy — the suigciy of nai suigical shock has ever 
played a loimidablc pait Thcvcfoic a condition •which has so limited our 
suigical piogiess, sullied oui best effoits, and incicascd oin moitality must 
siiiely demand the closest attention 

The subject is one of the widest consideiation , it is icplete with jnoblems 
both clinical and jihysiological, and the exact natine of much of it is still 
unknown to us We get an idea of the complexity of the pioblcm when we 
attempt to summaii/e the steps by which oiii knowledge of the subject has 
accumulated, and with this aim m mcw it is convenient to dnide the jnogicss 
of om knowdedge into tw'o pciiods — (J) to the end of 1915 and {B) subsequent 
to 1915 This second peiiod has been distinguished by the opjioitunities 
which the misloi tunes of the Euiopcan wai affoidcd foi the study of the 
condition, and the coiicsponding effoits wdiicli vaiious seiciitific bodies made 
to elucidate and to combat the pioblem 


A— PERIOD TO THE END OF 1915 

It maj’^ be said that duiiiig this pciiod opinion had tended to ciystalhze 
round ceitam individual thcoiies, and, though many of these news liaie 
suffeied eclipse, we maj'^ leain something fiom a shoit consideiation of the moie 
impoitant 

1 The Theory of Exhaustion of the Vasomotoi Centre — Tins view 
came to be and is still, associated w'lth the names of Ciile^ and Mumnieiy 
It wms aigued that sensoiy stimuli pioduce a use of blood piessuie fiom 
the nutation of ‘jnessoi neives’, and the continuation of such affeien 
stimuli leads eventually to exhaustion of the cmsoiiiotoi system, dilatation 
of the peiijiheial vessels, and a subsequent fall of blood jiiessiue 
legions in wdneh only a depiessoi affeient neive exists (as m the es is 
foi examjile), stimulation results m a coiiespondingly gieat degree ol shoe 

* Reid at the Sixth Meeting of the International Society of Suigeiy m Lond 

in Inly, l‘)23 
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theoiv suffeied fiom two destiuctive cnticisms— that ™ 

oTS ;o'.“es=rn'=Jf :^,=ra1.^1:o ‘p CO:;csuHs 

XU several deep lespiiatxons and a pause in the lespuation which is knovn 
as ‘apnoea’ Accoiding to Hendeison,® the deep and lapid bieatlnng uhicli 
painful stimuli effect so leduces the CO2 that a condition (acapnia) results 
Avhich IS the piimaiy cause of shock Secondaiy to the acapnia it was assumed 
that theie was a failure of the venous pressure, an accumulation of blood in 
the venous spaces, impoveiishment of the light auricle, and a resulting fall 
m hlood-piessme 

In confiimation of his view Henderson has quoted e's.peiiments 
Sheiiington and Copenian’ which seem to indicate that a diminution of CO2 
results in a tendency for fluid to pass from the blood plasma into the tissues, 
leaving the blood concentiated The sequence which is assumed m Henderson’s 
theory may be summaiized thus hypeipnoea, acapnia, failure of the vaso- 
motoi piessoi mechanism, fall of blood-piessuie, and possibly a secondary 
concentration of the blood (ohgjeniia) 

It must be of mteiest to the abdominal suigeon to recall how Hendeison 
clenionstiated what he believed to be a local manifestation of his view He 
claimed that uhen the abdomen is opened and the intestines exposed, theie 
is relatively a gieat loss of CO2 fiom the visceral surfaces, a loss which he 
estimated as forty times as gieat as that fiom the skin Locallv this change 
nas manifested by vascular dilatation, muscular paresis, apncea, and eventuallj'" 
by geneial manifestations of suigical shock 

Based upon his conception of the ph}^siological pathology, Hendeison 
instituted a pi ogi amine of tieatnieut foi shock which included slow lespiia- 
tion, bieatlnng through a long tube, so that expired an loaded with CO2 was 
ic-bieatlied, pouiing naim saline saturated with C02 into the abdominal 
caMt}, tiansfnsing naini saline saturated rvith CO2, and alloiving the subject 
to bieatlie in and out of a bag containing an 01 oxygen. 

While the Ciile-iduninieiy and the Hendeison tlieoiies found most accept- 
ance, there neie other Mews, of winch only a summary need be given 

3 The Boise Theory —Boises regarded the fall m blood-piessuie as 
licing secoiidaiv to a cardiac condition, and he believed that there wns 
a tendency for the heart to fail m systole As we shall show% there is 
a nindnit ei idence that the cardiac condition is never the primary fault m 
tiuc suigical shock 

■i The Meltzer Theory— The foundation of Meltzei’s^ theoiy is based 
the stimulus of injury resulted in an inhibition of 

lion ortho nxfl if the more extreme degrees 111 an inliibi- 

rbo 1 J^cdulla and its centres This view seems to have originated m 

of ho m '"'rtensne skin dissection is made, theie is a resulting inhibition 
or tl,o ,„tcstmal pcatall.e moaamenfa So stable CM,er.me„l!l elTZ 
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seems to have been piodueecl a; I nch suppoils the possibility of such being a 
iefle\ spinal inlnbition 

Othei vievs vhich have been licld onh demand a passing notice Ceitam 
of them contain vliat one may teini ‘paitial tiutlis’ Kinnamanid® bclicAed 
that distiu bailees of the Ihcimogcnic functions plaicd an impoitant and a 
piimaiy iiait , Taboulay^ attached impoitancc to tlic foimation of an nie- 
diiciblc h.emoglobin , Bamlnidge and Paikmsoid- suggested tliat the loss of 
ehiomaflin tissue vlnch can be manifested in shock might be a icsponsible 
featinc, Schui and Wciscl^® dcmonsliatcd a sinnlai loss of chiomafrm tissue 
altei anaesthesia, and suggested tlie iclalionship of tins fact to shock Vale” 
dcsciibcd the eoneentiation of the blood (ohg.tnna) vhich is lecogni/ed in the 
latei stages of shock and at one tunc it seemed as tiiough this fact held niucli 
of the seeiet of shock, BisscP^ dcsciibcd the occuucncc of scieie shock in 
lelation to pulmonaiv lat cmliohsm and he suggested that such a mechanical 
eiioi might be a constant Icatuic m the condition 

The above sunnnaiv may be said to icjncscnt the laiioiis attitudes of 
opinion to the pioblcm piioi to 101a 


71— PERIOD SUBSEQUENT TO 1915 


The second stage m the attempt at elucidation of the shock pioblem vas 
dislingmshcd by the ocean icncc of the Euiojican vai The sciioiis manifcsta 
tions of the disoidci vlnch then became cMclcnt began to mouse videspieacl 
attention Rcpoils fioni the \aiious ccnlics of iiai made constant allusion 
to the lavages of shock and to the high moitahtv Minch it claimed Eailv m 
1916 a cmcliilly oigani/ed effoit nas made to elucidate the pioblem, and m 
this counti}’' the Blcdical Rcscaich Committee undcitook the task It is to this 
body and to Aaiious obscneis vho aacic associated AAith it that Me omc much 
of oui piesent knoM ledge 


A Definition of Shock — Bcfoic aac can apjjicciate the A^mious changes 
Avlnch appeal to play a pait m the complex jnoblcm of the shock condition 
it IS essential that avc liaA^c some coneietc definition of Ailnt the term ‘suigical 
shock’ implies Such a definition is chnicult, esjicciallA' if it is to be in any 
AAay mclusne, but smgical shock may be defined as a state of (lcp)cssion of 
all the iital Junctions of the hochj, the state being pumauhj induced by the vifhctton 
of injituj on the body tissues, and being chai actci izcd by a pi ogi essive fall of the 
blood-pi essu? e 

The Clinical Features — The clinical featiues aaIiicIi dcAclop as the lesuit 
of smgical shock A'aiy accoidmg to the degiee of the shock, but in a Aveii- 
estabhshed case they may be giouped someAihat as folloAvs The indiAidna 
may be desciibed as being m a state of piostiation Mentally he is apathetic 
and mdiffeient , it is AAith difficulty that he can be loused fioin Ins apati)') 
nid vet AAdien loused he can ansAACi cleailj and intelligently though faint a 
The face is pale and cliaAvn, the eyes are sunken, the cheeks IioHoaa", the ip^ 
and eais pallid oi dusky m appeaiancc, and beads of peispiiation 
out on Ins face The skin has a giey, dusk3'^ appeal ance, and it is co 
clammj’^ to the touch, the musculature sIioaas eAudences of depiession 
languid chaiactei of its movements The pulse is lapid and flutteiing, a 
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a+ thp Aviist The lespnation is shalloM, 

It may be all but featme is the low tempeiatuie of the 

sighing, and luegulai, and a not mtoleiable thiist, and an 

r^e to pain Such 

impiessive featuie m the conveniently gionp undei the teim 

‘smglral'hllTanrthe pILre justifies the dcfimtion, because it is no othci 
1 ^ j 4-1 oi-inn nf nil the essential and vital functions of the body 

^ '""'"The elciting factoi of the tram ot symptoms is tiauma ot some 'Jescuption 
whether it be accident, wound, oi surgical opeiation, and one of the m 
impiessive features in the condition is the lapidity vith vhich an actue, 
healthy man is conveited into a collaiised and helpless invalid 

ThL ClIMC\I P'l.THOLOGY OV IHE StATE OE ShOCK 

It IS leasonable that we should ask ouiselves the explanation of the 
development of this lemaikable and often sudden tiansfoimation 1 believe 
it lias Piofessoi Cannon^® who fiist suggested that it is convenient to aiiange 
the distuibaiices of shock into foui gioups — (1) Cvculatoiy, (2) llispviatoiij 
(3) Moio ) , and (4) Sensoiy, and if we now attempt to explain the individual 
changes in each of these gioup disturbances, we may be able to obtain an 
accurate idea of the senes of errors which are at work This would appear 
to be a more rational nay of consideiing the problem than of attempting 
to piore or to disprove any individual theory 

1 The Circulatory Disturbances — The essential demonstrable eiioi as 
far as the circulation is coiiceined is the piogiessive and often sudden fall of 
the blood-pressure Other features, vlrich are obviously secondary to the 
blood-pressure change, aie the small, lapid pulse, the pallor of the body 
surface, and the Ion tempeiatuie of the skin The problem, therefore, is to 
explain the progressive fall of the blood-piessuie In a condition of health 
there aie three factors vlnclr maintain the blood-piessuie at a normal level 
(i) The contracting heart, (u) The vasomotor mechamsm, which controls the 
tomcitj' of the ressel vails, and (in) The blood -Amlume , an error in one or 
other of these vould explain the fall in blood-piessuie Let us therefore 
mqune vhether it is possible to locate the eiioi 

1 The Rcmt ~lt vas suggested by Howell that a paralysis of the caidio- 
mhibitoiv ceirtie might occur in shock the effect being to produce an increase 
in the lapiditv of the heart-beat and therefore a veakenmg of its efforts The 
expciiments of Marriri7 hovcAei, hare shovn that this suggestion has no 
iouiiclation for men in the most profound degree of shock stimulation of the 
ccntial end of the cut ragus resulted m a leflex sloving of the heart There 
are also tvo clinical facts vlriclr dispiore anv possibility of erioi in the nerre 
vm adienahir is administered during deep shock it 

stimulation of 

On I increase of intiacianial pressure the heart 

Thacs tbcrctorc abunilTOt evidence that as fav as the new e mechamsm 
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of the heait is conceincd, no ciioi is to be foii’id It lemains to considei 
the possibility of tlie hcait muscle being the lesponsiblc featme 

Mann’s’^® expeiimental iioik supplies the answci to this queiv, because 
he has shoun that, apait fiom myocaidial disease, an cfTicient eontiaction of 
the caidiac muscle can be guaiantccd as long as the heait is piopeily supplied 
with blood The pcisistencc of the low blood-picssuie in established shock 
will of couise icsult m myocaidial weakness, but m tins c\ent the change is 
secondaiy The low blood-picssuic is theicfoic not tiaceable to any error lu 
the heait oi its lelated nenous mechanism 

II The Vasovwfoi Mcchaiu<im — It was a natuial assumption that the low 
blood-piessuie might be due to a lelaxntion of the walls of the aiteiioles, and 
ceitam of the accepted thcoiies of shock weic founded upon this assumption 
Me Ime the eiidcnce of many obsciicis, howe\ci, that the fault does not he 
m this diiection Tlie \asomotoi ccntie is capable of lesponse m fulh -estab- 
lished shock (Seclig and loscpld®, Guthiic®°) It is possible that on receipt 
of the mjuiv theic may be a tempoiaiy functional inhibition of the centie, 
but theie is no CMdcncc of a piogicssnc exhaustion of it thiough a leflex 
oiigin Cl lie and Dollcy®*^ have dcsciibcd histological cMdence of exhaustion 
of nei\ e-cells in the ccntial nenous system, a piocess m which piesumably 
the vasomotoi ccntic might sliaie, but theie is a glowing belief that these 
changes (chiomatolj^sis) aic pioduccd by anncmia and aie not the icsult of 
haimful affeient stimuli (Mott) 

Assuming that the ciioi docs not he m the lasomotoi centie the possi- 
bilitj'’ has to be considcicd of the low blood-picssuie being due to a lelaxation 
01 to a paialysis of the musculai tissue of the aiteiial oi lenous system, moie 
especially of the splanchnic lesscls IVc find, howeiei, that the possibility 
has been denied and it is asseited by Malcolm® and othcis that the \essels 
aie actually contiacted dining shock 

Those w'ho haic had an oppoitumty of peifoiming abdominal opeiations 
dm mg deep shock aic unanimous m denying the jiossibiht}'^ of a splanchnic 
dilatation, and as a mattci of fact, the palloi which is so chaiacteiistic of shock 
IS lathei an indication of vasculai eontiaction than of any degice of dilatation 
The evidence wdnch w'c possess, theiefoic, is in fa\oui of the vasomotoi centie 
and its associated connections lemaming active dining the intioductoiy stages 
of shock 

III The Blood-volume —A diminution in the volume of blood in circulation 
w'ould explain the low aiteiial ]ncssuie of shock, and m view of the fact that 
the heait wuth its associated nenous mechanism and the bulboi asomotoi 
centie appeal to be unimpaned, suspicion leiy natuialty falls upon the factor 
In the vital-ied method we have at oiu disposal a means of estin»ating t le 
blood-volume, and the im estigations of Keith,®® Robcitson and Bock,®® 
otheis have showm that wdien shock is established the blood-i oluine in actnc 
ciiculation is i educed Tins theiefoie would seem to be the explanation 
the low blood-piessiiie which so chaiacteiistically distinguishes the ciicu a oil 


changes 1 1 od 

The obseivei is now diiven back to the question IVhy is the o 
volume m actn e ciiculation i educed ’ It is doubtful if a complete 
to the question is yet ai ailable Cannon has put the question in an approp^ 
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form when he having ‘bled 

impression is implied vhen ve speaK. 

TterLI't™ locaLtes m which Mood might collect i,i sufficient vohirae 
to effect a reduction of the blood-piessure—the splaiiclmic aiea and the capdlaiy 
^ r The sulanclmic was long consideied to be the situation in which blood 
collected during shock, and tlieie aie both anatomical and physiological leasoiis 
Xeh made the possibility a likely one ; but we have been diiven from this 
conclusion by the evidence of the piaetical surgeon that duiing deep shoe 
the splanchnic vessels are actually contiacted instead of being dilated 

There lemains therefore the capillary system It has been demonstrated 
that when an individual suffers from shock the red blood-count taken fiom 
the superficial eapillaiies is considerably higher than that taken from the r eins 
The more profound the shock the gieatei is this discrepancy, so that m pro- 
found shock the capillary count may exceed the venous by as much as 2,000,000 
corpuscles per c mm Since the venous count is approximately noimal, one 
has to conclude that there is a stagnation of coipuscles m the capillaries 
The results obtained by enumeiation can be controlled and confirmed by 
htcmoglobm and hjcmatocrit estimations 

Oui knowledge of the capillary system is incomplete The recent woik 
of Krogh^^ gives some idea of the vast possibilities of the system m the 
estahhshnient and in the maintenance of disease The idea that it is meiely 
a finely divided mechanical connection between the aiteiial and the venous 
systems must be abandoned — it is an independent system, and as such is 
susceptible to influences to which it lesponds m a raiiety of ways 

When ve appieciate the fact that one-tenth of the musculai bulk of the 
body IS composed of capillaiy tissues we begin to lealize how immense is the 
influence of the system on the establishment of disease It ivould appeal, 
m shoit, that the deleteiious influences uhicli haix been at woik hai’’e so 
affected the capillaiy system that its vital activities aie depiessed, and the 
compaiatii ely laige space of the capillaiy tissue becomes a catchment area 
m vhich a piopoition of the fluid blood is pi evented iiom passing into the 
geiieial circulation 

Theie is m fact CMdence to sliou that the fall m aiteiial blood-piessuie, 
uhich IS such a distinctive feature of suigical shock, is due to a reduction of 
tlie 1 ohmic of blood m actne ciiculation, and that this diminution in -volume 
is the lesult of the uithdiaual fiom active ciiculatiou of a piopoition of blood 
vhich stagnates m the capillaiy cuculation 

2 The Respiratoiy Disturbances —The distmctne chaiacter of the 

doon'^mr supeificial, lapid type, with occasional 

tint ‘ intenals a quick lespnatoiy flutter It may be recalled 

acapnia theoiy claimed that the lespiiatoiy change 
pi man fartoi m shock because an extieme pulmonaii'- ventilation 

If tins Mcvv , ' the cnculatory and other phenomena of shock 

m ’Jin'" ^ » 

( 0^41 JanewaN and Evmg--' hare pioied tint tin 

1 0. content ,s not reduced, and this obscivation has been confXe?by othem 
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synapse motoi cells and tiacts aie equally affected It is ^ 

misiL that in the victim of shock theie is a geneial lelaxation of the bod} 
InuscuMme, iiiegular and feeble movements, and a slowing and weakening 

'^^Thefe lemarks aie intended to apply moie especially to stuped oi voluntaiy 
muscle , involuntaiy oi non-stiiped muscle, such as the ahmentaiy canal, is 
also inhibited, but its inhibition has a diffeient explanation fiom tha o 
voluntaiy muscle In the case of the non-stiiped muscle the inhibition would 
appeal to be due to activity of the sympathetic neivous system 

4 The Sensory Disturbances — Diminished sensibility to stimulation 
IS one of the most stiikmg clinical evidences of shock Sheiiington offeis 
the explanation that the affeient impulses aie blocked at the junction oi 
synapse betveen the affeient neuiones and the neuiones which he wholly 
uithin the ceiitial neivous system The phenomenon of ‘blocking’ he accounts 
foi as being due to an inciease of the natuial lesistance at the sjmapse to such 
a degiee that the impulses fail to pass When an explanation is demanded 
as to vhy theie should be mcieased sjmaptic lesistance associated with shock 
ve find It 111 Poitei’s expeiiments on the effect of low aiteiial piessure Portei 
studied the effect of low blood-piessuie on the minimal stiength of the stimulus 
leqimed to eioke a leflex in the spinal coid, and he found that with a unifoim 
level of aiteiial piessuie the thieshold stimulus foi the leflex lemains piactic- 
ally iinifoim If the blood-piessuie is loweied the thieshold uses, synaptic 
lesistance incieases, and a gieatei stiength of stimulus is lequned to evoke 
a lesponse In Poitei’s expeiiments the minimal stimulus lose fiom 40 tc 
110 units as a lesult of loveiing the blood-piessuie Whethei the questio 
of loneicd aiteiial piessuie is lead as a diminished amount of On oi as an 
mcieased amount of CO 2 does not appeal to mattei, foi both conditions have 
the effect of laismg the synaptic thieshold 

There is, howevei, anothei explanation of the diminished sensibility m 
shock , m connection v ith motoi distuibances we have diawn attention to 
Shell mgtoii’s expeiiments, m which he demonstiated that, apait fiom con- 
sidcmtions of blood-piessuie, repeated affeient stimuli eventually give use to 
1 scnsoiy block by producing an mcieased synaptic resistance 

The cMdencc vhich ne possess, theiefoie, indicates that the sensory 
distuibances of shock aie the result of an mcieased synaptic resistance, which 
111 Its turn piocecds fiom excessne stimulation along affeient tiacts and from 
d conlinucd Iom blood-piessuie 

The Causes of the ProducUon of the Low Blood-pressure —It will be 
tint running throughout the rarious clinical manifestations of shock 
.cpiratay, sensory, or motor, there rs the Comoro,: 
ti Wood-piessure h.ot only does this state explain m large 

circle To vlnh air ‘t is the starting-point of a vicioL 

U .Lmi It is theiefoie important that 

ulcrnl prelsurc CMdence nlriclr ve hare in explanation of the low 

noon the hlnnrl III the exact nay m vlriclr nerrous mfliiences act 

upon the blood-pressure ne knov rery little but in different types of mdn idua^ 
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and undei ^aiying conditions icinaikable allciations of blood-picssure maj 
be lecorded In ceitain individuals a Ion blood-prcssnic is a normal state, 
and in most of ns the leattionaiv peiiod nhieh folIo\ss an inteival of stiain is 
associated nith some degiee of lij'^potcnsion We lia\e noticed tliat the blood- 
piessme of a soldiei in tlie tienches lecoided IJO mm (systolic), nliile the 
same indnidnal in icst billets icgistcicd 100 mm (systolic) Undeilying this 
fact theic is the suggestion that the state of hypotension nhich is a natiiial 
sequel to any pciiod of stiain is a time of dangci fiom the point of iien of 
the inaiigination of shock Thcic aie many olnious piactical applications 
of this point m i elation to smgical opciations, etc 

2 The Inflticncc of the AbsoipUon of Tone Piodticl') f)om Damaged or 
Infeeted Ti^^iics — Su Cuthbcit Wallace has cmjihasi/ed the incieased habihtv 
to shock nhen laige miisculai masses me cut He contiastcd the degree of 
shock aftei mtciscapuh.-thoiacic amputation nith that aftci amputation at 
the hipqoint, the degice being considciably gicatci in the lattei because of 
the lelativelj' laigc amount of muscle nhich is diMclcd The expciience of the 
Avai confiimed this Men, and it also dicw attention to the fiequcnt association 
of scveie shock A\ith compound fiactme of the thigh and multiple vounds 
Such obsei rations as these have been made the basis of evpeiimental imesti- 
gations by Bayliss and Cannon Thej'’ found that n ithm an hour after 
pioducing a compound fiactuic of the femiu in an an.csthctized cat, the 
fiactuie being accompanied by biuising of tiie laigc llexoi muscles of the 
thigh, the animal shoved signs similai to those vhich one associates vitli 
siugical shock The bloocl-picssuic giaduallv fell, pulse-rate and respiiation 
iiici cased, the blood showed signs of concentiation, and the animal finallv 
succumbed 

The nevt stage m the expeiiment vas to isolate the limb fiom the central 
nervous system and subsequently to tiaumati/e it m the vay desciibed The 
sequel was exactly similai, and this result dcrmitely excluded the possibility 
that harmful efferent stimuli fiom the inpiicd limb veie responsible foi the 
symptoms 

When, however, the third stage of this expeiiment vas earned out and 
the return of blood from the damaged limb was prevented bj means of snial 
clips, there rras no resulting fall of blood-piessuie , but as soon as the clips 
were removed and the retuining blood reached the body, the blood-pressuie 
fell Wc must assume that the muscle dcstiuction resulted nr the hbeiation 
of a tissue-poison vhich, circulating m the blood, produced the fall m bloo 
pressure 

The question naturally arises as to Iron the tissuc-poison acts in pioducing 
this effect Vincent and Sheen^o found that exti acts of muscle hay e a speci c 
effect m producing y'asodilation, and Dale and Richards®^ shoved that histamine 
dilates the capillaries , they suggested that substances of similar 
produced by injury to tissues The result of a widespread capiUaiy di a a lo 
yvould be the ‘side-tracking’ of a considerable amount of blood ’ 

and the loss of this anrount of blood to the general circulation voul 
similarly to a IrEemoiilrage by producing a loveiing of the 

3 The Influence of Cold — Prolonged exposure of the bodj to co F 
undoubted effect in loveiing the blood-pressure, and its influence is pio 



OPERATION SHOCK 


419 


greatest .hen the 

deleteuous influence, in w ic c ^ cooling of the body 

leducing the arteiial blood-flow thiough the supeificial 

crpXe\'-5lisXre"ctty Ms to a diminished supply of blood to othei legions 
/tliP bodv the loweiing of the tempeiatuie inci eases the viscosity of the 
blood and theieby the blood-flow in the capillaiies is still fuithei letaide 
Sie mflnence of this combination of featmes mvaiiably leads to a piogiessne 

r ThfpTssSklnJluenae of the Internal Seaetiom -The tlieoiy was at one 
time advanced that exhaustion of the supraienal bodies played an miportant 
nait in leducmg the blood-piessuie and so inauguiatmg the eycle ol shock 
It was suggested that strong emotional influences eithei led to a primary 
deficiency oi produced a tempoiaiily highei secietion and a resulting hypo- 
secietion Our evidence on this point is not conclusive Cannon^^ and 
Elliot®^ have been able to demonstiate the presence of adienahn in the blood 
of vounded men—in individuals, therefoie, who, it mav be supposed, suffeied 
in some degree from shock Bedfoid confiimed a similai finding m expeii- 
mental shock It is interesting to notice that the experimental injection of 
large doses of adienahn pioduces a shock-like condition ivith an associated 
fall in blood-piessuie 

It IS possible that the supiaienal secretion, perhaps in common with the 
secietion of other ductless glands, may exeit an influence upon the introductory 
phenomenon of shock, but any influence which they may possess is more likely 
to be of a secondary nature, and theiefoie demonstiable when metabolism is 
seiiouslj’’ inter feied with 

5 The Influence of AncestJtesia — The admmistiation of an anaesthetic is 
associated in the eaily stages of amesthesia iiith a use of blood-piessuie, but 
this IS soon succeeded by a gradual fall At fiist the decline is veiy gradual, 
but aftei the aiuesthetic has been in use foi a ceitain period of time the fall 
becomes more lapid, and this state of lij’^poteiision may well be, and fiequently 
IS tlie starting-point of a grave post-opeiative shock , the danger rs all the 
more real because such influences as tissue injury, cold, hiemorihage, and 
emotion mav coiiicidently be exerting then influence Of the various ames- 
tlictics, chloiofoim appears to be the most dangerous in this respect 

6 The I?ifluences of Uamorihage and <Sepw— No elaboration of these 
influences is irccessaiv — the effect of hiemoiihage is self-evident There 
ajijreais to re a definite limit up to which a piessuie compensation n 
possible but .hen this point is leached tire fall is rapid and maintained 
\le peihaps attach msufficient importance to the influence of sepsis on tire 
general infection, .liethei a toxaemia or a septicsemia, 

arrcspceial IrLth mfections 

Estab?sLf 1 ^ Blood-pressure has been 

mocccled blood-pressure has 

rllmrateb 1 ^ ^ events which 

bobTm derangement of the Aarious processes of body meta- 


ls 
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1 Deficient Oci ijgcnation of the Body Tissues — A continued lo-n blood- 
piessuie necessaiilv implies a diminished O® supply to the vaiious body tissues 
and such an unnatuial state of affaiis is icflccted m the institution of uhat 
one may teim a physiological patliology of the cells and then pioduets The 
eells individually may he stiuctuially damaged, vhile the pioduets of then 
aetuitjr aie m a state of incomplete metabolism and this is Irccjuentlv 
synonymous Avith a condition of toxicity 

2 Capillaiy Stasi', — The effect of a peisistentlv low hlood-picssure 
IS to eneouiage a geneial capillaiy stasis and the fust stage of a mcious 
ciiele IS thus begun, foi capillaiy stasis icsulls in diminished oxj'gcnation 
of the tissues, wdiile the diminished oxygenation still fnithci aggia\atcs the 
eapillai}'^ delay and it is an oIimous sequence that a fuithei iall of blood- 
piessuie will ensue 

3 The Development of Acidosii — Noimal blood jilasma contains a eeitain 
jjeicentage of sodium bicaibonatc, and this constitutes the alkali leseive of 
the blood and one of the alkali iesci\es of the bodj A icdiiction of this 
alkali leseive is spoken of as an ‘acidosis’ (L I Ilcndeison, Van Slj^kc) The 
teim IS also used in anothei eonncction which it is impoitant to explain The 
bieaibonate of the blood plasma contains a weak acid in the foini of dissohed 
CO 2 (H 2 CO 3 ) and the lelationslup between the acid and the alkali is expiessed 
in teims of what has been called the hydiogen-ion conecntiation If the 
bieaibonate (NaHCOs) deci eases while the CO 2 iiici eases 01 icmains constant, 
it IS said that the hvdiogen-ion conecntiation uses (acidosis) , if the COo 
deci eases wdiile the NallCOg lemams constant 01 inci eases, the hycliogen- 
lon coneentiation falls , if both aaiy togethci so that the piopoition to one 
anothei lemams constant, the hydiogen-ion conecntiation is unchanged 
Theie can be no doubt that m shock an acidosis dci clops and it would seem 
that at fiist it is m the sense of a 1 eduction of the bieaibonate content of the 
plasma, wdiile at a latei stage theie is an actual incicase of the hydrogcn-ion 
coneentiation 

The question has aiiscn as to whethei the acidosis, the existence of which 
IS bejmnd dispute, should be icgaidcd as a detei mining factoi in the cycle of 
shock symptoms (mothei w'oids, an essential cause) 01 whethei it is a secoiidaiv 
lesult of a piogiessive ciiculatoij'^ deficiency The question is best answ'eied 
m ceitam of the conclusions wdiich have been aimed at m Repoit No 7 of 
the Shock Committee (Medical Reseaich Council) 

1 Acidosis in the sense of a simple 1 eduction of the bieaibonate of the 
blood plasma is not the cause of shock 01 ei en an impoitant factoi in its 
production 

2 A piogiessive uncompensated fall of the alkali leseive is the lesuIt of 
an inadequate oxygen supply to the tissues 

3 Oxidation of the tissues is moie easily lendeied inadequate b}'' defective 
ciiculation thiough the capillaries than by a reduction of the 02 -caii 3 ung 
pow^ei of the blood 

4 The fall of the alkali leseive is a symptom of a deficient capillaiy 
ciiculation and not a cause of such 

5 To some extent the fall of the alkali reserve in its eailj’' stages is a 
protective measure, its piotective action being thiough stimulation of tie 
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taiw c=ut«, tat .n tta late, stages, as the hydro, en-.oa concentrat.oa 
mcieases, the vita! metabolic deiailgcment of 

“F “ fS 

concomitant factois 

GENERAL CONCLUSIONS AS TO THE NATURE OF SURGICAL SHOCK 

The essential undeilymg lactoi m the production ol the ‘shocked’ con- 
dition IS a piolonged and piogiessive fall m blood-piessme The causes u Inch 
inaugmate the ougmal fall aie various , some are neivous, some aie clinical 
in many instances theie is a combination of causes lidcmoiihage, sepsis, and 
the absoiption of toxic products from injured tissues aie collateial and sustain- 
intr factois of great influence With the establishment of a peisistently lou 
blood-piessuie something of the nature of a vicious circle comes into play, the 
prolonged liYpotension leads to imperfect oxygenation of the body tissues, 
and to a capillary stasis , the capillary stasis reduces the amount of blood m 
active cnculation, and the impel feet oxygenation of the tissues results in the 
foiraation of various toxic products from imperfect tissue metabolism These 
influences collectively fuitliei reduce the blood-piessuie, the vicious ciicle is 
maintained, and the tendency is for it to continue to a fatal issue unless some 
link m the chain is biokeir and the hypotension eiroi is overcome 

SOME CONSIDERATIONS OF TREATMENT 

In lien of the full consideiation uhich has been given to the clinical 
aspects of the pioblem it is only possible to summaiize the nioie impoitant 
details of tieatment As fai as possible the consideiations aie aiianged undei 
mdu idual headings 

1 Estimate the Degree of Shock which is Present— Consideiations of 
piognosis and siihsequent tieatment make it essential that we possess some 
knowledge of the degiee of shock uhich is piesent The simple clinical obseiva- 
tion of the patients appeal ance and pulsc-iate affoids a ceitam amount of 
infoimation but tins is unieliable, and the only exact estimation uhich we 
Inie IS b\ lecoiduig the systolic blood-piessuze , a sjstohc piessme winch 
icgisteis 90 nun oi less indicates such a degiee of shock that immediate 
icstontnc mcasuies aie necessaiy 

^ Exclude the Possibility of Hmmorrhage or Sepsis simulating True 
Shock— It mar seem unnecessaiy to lecoid this piece of advice, but the eiioi 
IS fiequentb made of mistaking the cMdeirce of hsemonhage oi sepsis foi true 
suigital shock To conceiitiale upon the tieatment of shock uhile these 
independent influences aie at uoik is to court mcMtable failuie 

c mill UN sK Of Warmth— If ve appieciate the mipoitance of 

^ I ,tT llFT '' V 0 are m a position to realize how 

or Tta Hr ‘ n ' « ^'Posed to the poseibiUly 

?, h 1 1 ™ ‘'‘''taious mnueiicc of cold is especially daiigeious vlien the 
ihMdinl ,s imioiiscous o, unde, the mflueuee of a ge ieial fnSrt e We 

29 
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opeiation that at the conclusion of the opeiation the tcmpeiatine of the inteiior 
of the thigh muscles A\as 91 ° The influence of such a Imi body tempciatuie 
in the development of shock must be cnoiinous 

i The Importance of Fluid — If oui estimation of the jiathologv of shock 
IS collect it IS dangcious to limit m any dcgiec the idministiation of fluids A 
high fluid consumption has an influence in maintaining blood-picssuie it tends 
to dimmish ohg.cmia and thcicfoic tapillaiy stasis 1111110 its teitain benefits 
aie the dilution and lemoial of the dclctciious impeifcct metabolic pioducts 
If the oial admmistntion of fluid is foi any icason im]iossiblc the othei ai enues 
aie employed In mcv ol tiic iinpoitancc of the leduction of the blood alkali 
in shock, diachm doses of sodium bicaibonatc should be gnen at intenals 
in combination vitli the fluid 

5 Food — Stall ation is to be iioidcd m both the pieiention and the 
actual ticatmcnt of shock Food should be allovcd if thcic is an appetite for 
it, unless some spcci.il contia-indication exists and foods of high caibolnchate 
content aic essential 

G Sleep and Rest — Thcic can be no cloiibt icgaiding the voncleiful 
lestoiatn e benefits of sleep A natuial sleep is of couisc the best and theie- 
toie the jiaticnt should be kept m comfoit iiul cpiictness and shaded fioni 
stiong light 

In many cases slcc]i must be induced and this is best accomjihshecl by 
moiphia It IS a debatable point to i\hat extent the administiation of this 
diug may be pushed, Ciilc achocates icpcatcd closes until the lespnations 
aie leduced to tvchc pci minute, but it has been maintained that such 
leduced lespiiations incicasc the nsk of acidosis and the consensus of opinion 
IS m faioui of the administiation of moiphia to a })oint vhcii pain and lest- 
lessness aie leheicd, and no fuithci The fact must be kept m mind that, 
iMth a use of blood-picssuie, a natuial sleep often follovs 

7 Drugs — Adienahn and stiychnmc ti\o foimci standbys in the tieat- 
ment of shock, aie iioi\ condemned as useless and possibly dangeious 
Pituitaiy extiact may pioducc a tcmpoiaiv benefit fiom its stimulating effect 
on the caidiovasculai sj^stem but thcic is no continued advantage lioin its 
use, and lepetition of the diug is dangeious Alcohol has no leal stimulating 
effect, and the onlj’’ excuse foi its administiation vill be its use as a body 
food Digitalis and camphoi aie useful as tempoiaij'’ stimulants , ox3^gen 
should be admmisteied if theie is anj’’ evidence of cjmnosis it also lelievcs 
lestlessness and the aii-hungei of the late stages of shock , glucose and bicai- 
bonate of soda aie of value if theie is evidence that an acidosis is impending 
01 has developed 

8 Transfusion — The essential featuie in the development of shock being 

the fall 111 blood-piessiue vaiioiis leinedies aic diiected ton aids laismg it, an 
natuialty an mtiavenoiis infusion of fluid is the most lapid and effective iiietho 
at oui (disposal The question aiises as to the tj'^pe of fluid which should e 
used j 

a Saline Solutions — Noimal saline has been foi manj'^ j^eais the ni 
111 most common use, but we now lecognize that its beneficial effect ^ || 
tiansient one Its mtiavenous injection 111 laige quantities pioduces i u ion 
of the blood and an mciease 111 its total volume , the kidnejs, the skin, an 
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and its vanous modifications r /a rfum 

h Collotdal Solution —hx Baybss’s gum-saline solution (6 pei cent g 

acacia in 0 9 pei cent sodium chloride) we have a fluid foi intiavenous injection 
vlnch has pioved of enoimous value in piactical use In his most lecent 
publications on the subject, BaylissS^ speaks of it as follows — 

The most important factor m the treatment of wound shock is the 
ensuring of an adequate supply of blood (that is, of ovygen) to vital 
organs, especially to the neive centres This is most easily done by the 
intravenous injection of a G per cent solution of gum acacia in 0 9 per cent 
sodium chloride in order to increase the volume of blood in circulation 
and to raise the aitenal pressuic 

The technique of tiansfusion and infusion does not concein us , it is only 
necessaiy to say that one pint of the solution should be given to begin with, 
and it ought to be given as eaity as possible after shock has begun to develop 
If vitliin half an lioui only paitial benefit is apparent, a fuithei injection may 
be made It is advisable to give the infusion slowly, fifteen minutes being 
lequncd foi the intioduction of a pint The solution should be warmed to 
blood heat 

Eilangei and Gassei adiisc the use of a 25 pei cent gum in 18 j^er cent 
dextnn This mixture results in a leiy viscid solution, and clinically the 
lesults have not been as good as those ivith Bayliss’s solution 

c Blood Tiansfusion — In cases of shock where there has been the com- 
plicating factor of seieie haimoiihage, the transfusion of human blood gives 
most excellent results The method may be used in shoek apart from h^mor- 
ihagc, but it is in the cases where theie has been loss of blood that the results 
aie most stiikmg The majoiity of surgeons aie agieed that the citiate method 
of tiansfusion is the safest and most reliable 

d Picseiyed Blood-coi puscles — Based upon the researches of Abel, Rous, 
anc Tinnci,®^ the injection of blood-coipuscles preserved m a citiate-dextiin 
solution may be employed The solution inaj'^ be kept in ice foi as long as 
^ lesults obtained have been encouraging 

«?) n u ^ Influences of General Anaesthesia and Surgical Operation upon 
1 C , dining tlie piogress of a suigical operation of any magnitude, 
appe ned"" made, it uill be found that thiee changes have 

1 Theie IS a loucung of the systolic blood-piessuie 
ccniratiJiT^oc'thrbiood^^' h-cmatocut shous a giadually met easing con- 

^ 1 eduction of the alkali content of the plasma 
lion of the Piegmss of the operation theie has been the inauguia- 

^ 'fse ,n„i,o,t.ou „t ca.L these 

aninrent but none fit , St 't^* chttical etidcttee of their picsence ts 

1 1 .rent bttl none llte less tliej are the basts of shoek, and under unfa, onrable 
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conditions tiiev mav assume dnngcious piojioitions If the development of 
tliese featmes is to be kept vitlim the limits of safetj (then complete acoid- 
ance is impossible) eeilam piccaiition iiy measuics aie neccssaij, and these 
may be siimmaii/cd as follows — 

1 Opeiation on a case vlnth shows peisistcnt low blood-picssme should 
be delayed, if possible, until means have been taken to laisc the blood-picssme 

2 The opeiatnc pioteduic should be as shoit as is eonsistent with 
thoioughncss 

3 The opeiation should be c allied out with the least possible inteifeience 
and tiauma Ecci^ cffoit should be made to a\oid unnecessai}'^ loss of blood 

t ‘Chilling’ of the patient bcfoie dining oi aftei the opeiation must be 
as oided 

o If it IS possible to cxcitise a choice of anaesthetic, nitious oxide rnd 
OX} gen should be chosen 

G If simple lestoiatn e measuics hase failed to laisc the blood-piessure 
befoie opeiation it ought to be laiscd aitificiall} by the intiasenous infusion 
of human blood oi of 1 jiint of G jici cent gum-aeacia solution m noimal saline 

7 If examination of the blood shows that a condition of acidosis is piesent 
befoic opeiation, a icscne of alkali should be built up by the intiasenoiis 
infusion of 1 pint of f jiei cent solution of sodium bicaibonatc 
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REPORT OF THE DISCUSSION ON OPERATION SHOCK 

At THE InTLKN VTION VI SlItGICVI Co\CI!EsS, LONEOX JuiV, 1923 

The discussion on opciation sliotk was opened by Ciile, of Cleveland, Ohio 
USA The papci in which the subjeet was intiodueed was an ingenious 
exposition of what he tcinied “the elcclio-cheniical inteipietatioii of shock 
and exhaustion” The living bodv^ was visinh/cd as a complex and claboiatcd 
combination of elcctio-chcmical elements and as the bod\ is built up of an 
infinite iiumbci of individual cells, coiicsjiondmglv’^ great is the combination 
of elcctio-chcmic'il aiiangcmciits because each cell of the both' possesses its 
own individual and pecuhai elcctiical aiiangcmcnts The cleetiie eiieigv 
which the cell disjilavs is dcjiendent foi its souicc iijion the piocess of oxidation 
and the li3'pothesis was })icsented that the cell nucleus is elcctiicalh positive 
while the cj'toplasm is iiegativ'c Ciile cxpiesscd his appieciation of the 
point m the following vvoids — 

“ Cells hav e the povvei of oxidation only as long as thcie is a diffcieiicc 
in the jiotcntial between the nucleus and the cv'toplasni and a 
diffeieiice in iiotential is inamtamcd only as long as theie is 
oxidation ” 

The idea which the sequence is intended to convey mav elficiently and peihaps 
moie accuiately, be cxpiesscd bv^ the acccjitcd timsin that clficient oxidation 
is essential foi the health and well-being ol the individual cell 

Ciile piocecded to elaboiate the fact that foi efiicient oxidation two 
things aie essential — oxygen and watci The oxygen is nccessaiv'^ foi the 
combustion which the piocess implies, the vvatei is the vehicle bj which the 
0_ IS bi ought into contact with the cell while it caiiies away the acids which 
lesult fiom the piocess of oxidation , in fact it is the v chicle of the lestoiatioii 
of the acid-alkah balance of the boclj'^ As the piocess of oxidation i caches 
its highest leyel in the nucleus ol the cell, any electiical cuiient which exist 
wall flow' fiom the point of highei potential (the nucleus) to that of the lovvei 
(the cytoplasm), fiom this idea the fuithci elaboiation was made that <i 
somewhat coiiespondmg diffeieiice in jiotential exists between iiidivadual 
oigans of the bodj' , the biam is legaided as the site of the highest potential 
the positiv'e pole — the hv'ei the negativ'e pole the neiv'es the connecting vviies 
and the salts in solution the electiolj'tic fluid m which the electio-chenuc i 
mechanism is immeised In such an aiiangenient it is assumed that, since 
electiicity flows fiom a highei to a lovvei potential, and since oxidation is 
highest m the biam, oxidation electiic w'av'cs pass down the neiv es fiom 
aiea of highei j^otential watliin the biam to the aieas of lovvei potential in le 
muscles and glands, and since the hvei has the lowest late of oxidation 
the lowest potential — the cm lent would finalty leach that aiea, 
would letuin bj' the electiolvtic sj'^stem to the biaiii, thus comiiletmg 
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The autlioi icMCMcd jhc mmc 
in connection nith the ctio\or;\ of snip - < lul-u stills of slnuh - 

„l„lc tl.e,c IS „n,ron,„l; of o|.m.o„ n. ,I„ 

'ilteiation in blood-picssnrc (Inmnulton tn tin * ' i i' , i, ,i,„ 

or the hloo.l-,n no mst.nu, has .uu .1 Kum. , > 

been bionehl toinaKl nhieh \\nooe hsW 

ir"e„ld Jem ae tbov gh men kmmn mUhml ol ,1 „n,M,g, „m 

tashecnlnongbtfo.n.iuUMlhoul.n.nl Inf.u. nfllns fill, ninl hi- nwK, n 

haxe tmned fo then eoneeptmn of (he .liiUo-elumn ,1 nnn ,g. n,e„n nf Ihe 
body, and md.stmh,mecorihcsc linn hebm. Ihm Inni brand lb. lypbmalnra 
of the plienomcn'i of shock and c\hanslion 

In shock in exhaustion and in olhci assoc latid jilunonuna it is inluKcl 

that thiec changes aic appaicnl — 

1 Changes in the clcctiical laiiation and condiutivds of the* tissius 

2 Changes in histological slincUue as icicakd hi (cilain methods 

ot staining 

3 Changes in functional acliiili as ciidintcd hi i aunt inns in 

tempciatuic dependent upon altiiation in oxulation.'^aml 
demonstiablc b> the use of the thcimoconplcs 

The change iilueh noidd appeal to be llie slnilnig-ponit in the ronibinalioii 
of featmes collectively associated iiilh shock is a loncinig of the diffiitiu'i* 
between potentials in indnidti.il cells and iclaliicdi bcliKtn polcntmls ot 
diffeicnt body stiuctvucs Such a loiicimg of the potential lalio is ]nobil)l\ 
dependent upon an ciioi in the piotcss ol oxidation in iihieh case the oxidation 
failiue is moie tiuly the pumaiy cause of tlic distmb inec, and as tlu* Inam 
is the most impoitant site ol oxidation, and thcicfoic the clncf somhc o) 
electiical eneigy, inteifeiencc with its functions icsiiUs in sceondaiv changes 
thioughout the entice body In consequence ol the change in clcdiual 
vaiiation tlieve aie the lesulling cnois of depicssiou of functional nctiMt\, 
and denionstiable histological clianges 

Crile i>ouId define shock as the ultimate icsult of a dccjieinng dcgicc of 
exhaustion, the exhaustion being piimaiily “ the icsult of a dimnnition ol the 
diffeience in potential between the poles of the oigamsni due to a dccuasc 
m the potential of the biain, which in turn lesults fioni a dcci eased diffciencc 
m potential in its constituent cells” “This conception explains the idcntilv 
of P^^encimena of exhaustion and the piogiessivc degiocs of exhaustion to 
a diffeience in potential leachcs ?cio the oiganism 

The papei concluded with a clinical application of the conception that 

1. The oiganisra needs an abundant supply of fiesh watci 
- An abundant supply of oxygen must be delueied to the cells 

semi-peimeable membianes 
must be maintained within a noinial lange 
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4 Both llic local and the gencial tcinpeiatiiie of the boch must be 

kept ai 01 ncai the noiinal 

5 An abundance of mental and plnsical icst and an abundance of 

sleep lie essential 

6 The physical stinctmc of the cells must not be Jinpancd hi the 

indiicct effetts of the liaiima of the opciation oi bv the 

an.csthctic 

B}' the piacticnl application of these jnincijilcs the two essential factors 
(0_ and natei) in the mamtcnance of the mtegiiti of the clcctio-cheniical 
system aic assuicd, pio\idcd ictosciv is anitomicalh possible and the dismtc 
gi ation of the cells has not pi oq;i csstd to the cai 1\ stages of iiic\ itablc dissolution , 
that IS pioMdcd the acid-alkali balance — the diffcience in potential — ^nithm 
the cells is maintaiiiccl oi ’csloicd, and then iiitcinal icspnation is piotccted 

The piaetital application of the abo\c pnnciplcs is achic\ecl — cspecialh 
m bad-iisk cases — by the folloi.ing mcasuics — 

1 Nitioiis onhIc analgesia (not an.csthcsia) in eombination nith local 
anaesthesia 

2 The tno-stage opciation if it is found that a piiman inteiferencc is 
being badly tolciatcd 

3 Watci IS aclmimstcicd bv e\ciy possible loiitc m oiclei to ensuie 
sufficient hycliation of tlie cells 3000 c c is loutincly gi\cn by hypocleimo- 
clysis b}'’ Baitlett’s method 

4 Oxygenation of the cells is pioinoted b\ the tianslusion of uliole 
blood bcfoie duiing and aftci opciation aceoichng to indication 

5 Digitalis is administcicd loiitincfy m aff eases in ufnch the m^QcalC^^UIll 
IS impaiicd, in oidci to ensuie the maintenance of an adequate cacuLition 

G Rest and sleep aic piomotcd by attention to the cinnonment and bv 
naicotics except in eases m uhich jaundice exists, in these lattei cases the 
alieady clepiesscd Inci-cells ■would be fuithci iiijincd bv the use of moipliia 

7 In abdominal eases moist hot packs aic applied immediately aftei 
operation “ foi the siippoit of the In ei -cells ’ 

If justification of these methods is lequiicd, it is found m the moitality 
statistics which Ciilc quoted “ Dining the peiiocl fiom 1919 to the pieseiit 
date (Apiil 1, 1923) the moitahty-iate of the suigical seiviee at Lakeside 
Hospital has fallen fiom 2 1 to 1 2 pci cent , the moitahty-iate of the last 
500 ligations has been 0 8 pei cent, and of the last 500 thyioidectoimes foi 
exophthalmic goitie 0 6 pei cent ’ 

The discussion was continued by Quenu Dinal, and Moequot (Pans), 
who in collaboiation contiibutcd a papei upon a clinical study of shock The 
conclusions at which they ai lived may be summanzed as follovs — 

A Vaiions theoiies which attempt to explain shock as aiising fiom a 
piimaiy deiangemciit of the nei\ous svstem aie false, and such theoiies fad 
to tally with the results of clinical observation 

B They believe — 

1 That fhej'" have been able to cfemoiistiafe a ctose lelation^hip hetaee^ 
the destruction oJ huge tissue masses and the deielopment of surgical shoe 

2 That miciobic infection jdajs no part in the piimaiv deielopment o 
shock 
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influence of the ncnone .ncicnl Utc ilcvi Idpiin lit 

1 Thet the calls enciMOUotlheninin Unenem. n • > 

otaliock oiattelsnirapiosellieesKlemesorU tinl .....sirs 
the inost to,je,.de ^ 

tViat sl»“^tr;nnau <loscl<„»nc,„ lo ll.e ..liMiiphon nn.'.,l.,rul prd.ln.K 

tiom a A\ound oi aica ol tissue dcsluulion i i i 

The icpoitcis piocecdcd to discuss the tliolnuv of ‘•hoi k ns ihi\ uiuU islnod 
rt They iceahcd the Mcll-ieco-rni/cd mnuem; of (lush.ni: oi huus.nj^ i.f 
the tissues, they shoiicd that seiae iniun unaeconip.nutd hs tissue dptim I mu 
(as, foi example, m aMilsioii of a linih) niai he ini iceonipauH d hi shot l and 
thev fuithci discussed the sccoudaix mnucncc ol cold li uiiojih/i/fc iiul hnioiic 
Fiom a clmical basis they pioposed to suhdii idc sliock into tliite 'jjoiijis 
immediate, pnniaiy, and sccondan Immediate shock is im nnd in w.u 
yoik at least it i\as diineult to scpaiatc exarnjilcs of tine iinint (Imle shot k 
from someiihat similar conditions iihith oued Uicii dci clopnicnt to lin nioi rlniot 
Ol poison gas The stage of piimaiv shock Mas dermed as that mIikIi evisls 
up to the time Mhen oigaiusmal mfcctiou mi\ lust hccomc e\ideiil it is 
piohably due to the absoiption of noxious nioducls fiom (lie mjuud ti'-sui 
of the Mounded pait The csidcnccs mn\ become appaieiit witlim tlml\ 
minutes of leceipt of the uouiid, and umlci spccid coiidiliotis oi tempeiamciit 
oi fatigue its manifestations may be cien nioie injiid TIic stage ol seeomlau 
shock Mas lecognized as piacticall) synonymous Mith that ofsc.p(ie .ibsoiplion 
fiom the infected Mouncl 

The authois dcsciibed a sciics of me cstigations mIiicIi thet liacl (aiuccl 
out m connect'on Mith the clinical manifestation ol llic so-called ‘piinniu 
shock’ A fall of tempeiatuie uas coi.sidcicd to be the most dislmeti\c 
featme, and the mfeience uas made that such a dciangement ol tempeiatuie 
was the diiect lesult of the absoi ption of the 1113111 cd tissue ^iiodiiets Lom ei mg 
of the blood-pi essme Mas the second distinetuc Icatmc cjuoted An aeeount 
Mas gnen of the blood m\ cstigation , it Mas iceoidcd tint tlninig this stage 
of shock there is an iiicieasc of the laiious nitiogenons siibslaiiccs oi ilic 
blood, and especially of the icsidual mtiogcn (a climimition of the allwob 
leserie) Examination of the uimc Mith a iicM' to cxiilainmg the nitioircn 
blood changes levealed changes of considciablc iinpoitancD, fhe pimcipal 
being a fall m tbe uiea output and a diminution m the mine bulk 

the clinical piogiess of the shocked eonchtion folloMs one of tuo hnes— 

thos?T^T' “""'i of septic absoi plion siiceccclnig 

those of piimaiy shock until a fatal issue develops, 01, on tlie othci Inncl 

SS’eT™' »"<' sjnetaonou, uill.' l|,c 

denefs consideiation of piognosis Evi- 

t?u but blood-piessuie ueie not eoiidfied of gTeat 

, especially m legaid to the lelativc uiea content of each 
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The papci concliidecl ^\lUl an account of the authois e\pciience in the 
tieatmcnl of shock In mcu ol the impoitancc ulnch tlicy paid to the 
mflucncc of to\ic absoiption it c\as not suipnsing to find that the suppiession 
of such absoiption loinicd tlie basis of then line of ticatnicnt Pioph5dactic 
measmcs ^^elc iiigcd and tlicsc included the maintenance of the body heat, 
the irnmobih/ation of the injuied limb, the aiiest of hrcmoiihage, and the 
employment of <i louiniqucl, pailh to ])ic\cnt h.cmoiihagc but men more 
impoitant, to minimi/c the .ibsoiption of to\ic piodiicts liom the injured 
area With this last considciation in mind, the use of antitoxic scia Mas 
recommended, and also the ‘fixation’ of the mjmed tissues by such chemicals 
as foimalin 

S3mrptomatK tieatmcnt included the incica‘>ing of the bodj’^ tenipeiatuie, 
and the raising of the blood-picssuic by intia\enous miection of blood gum, 
01 saline The causal tieatmcnt of shock ncccssai ilj’’ embodied early icmoral 
of the focus from mIhcIi the toxic ,.bsoiption jiiocecdcd — amputation m hen 
a limb rvas iiicpaiablj' damaged excision of suitable Mounds 

Fiaser (Edinbuigh) discussed the pioblcm of shock fiom a clin’copatho- 
logical aspect — the paper is icpoilcd fulh m the jricsent issue 

In MCM of the fact that a Iom blood-jricssuic is the most distiiictnc and 
the most constant c\idcncc of the shocked condition, an attempt Mas made 
to explain its occurrence It rras bcliercd to depend upon a reduction of the 
blood volume m active cnculation, and the explanation of the reduction Mas 
to be found m a capillaiy stagnation Special attention m is paid to tlie hitlieito 
unappreciated importance ol the capillar }'■ system in the derelopment of shock 
and possibly of othci types of eaidiovastulai disease Tlie raiions cnculatoij, 
lespnatoi}^ motoi, and scnsoij'^ manifestations ol shock mcic traced to the 
essential mnuence ol the hjqiotcnsion The pajrci included an account of the 
carious prophylactic and active mcasuics in the ticatment of shock 

Pauchet (Pans) contiibutcd a connnunication upon the icsults mIucIi he 
had obtained m the tieatmcnt of shock by tlie tiansfusion of pine oxygenated 
blood He considered such a method infinitely piefeiablc to that of the 
ciliated blood transfusion The donor’s cenous blood is passed into a cessel 
containing oxygen, and it is then shaken up until it has acquiicd the charac- 
teristics of blight arterial blood The special adcantages claimed foi this 
method include — - 

3 The immediate increase nr blood-picssuic 

2. The maintenance of the high pressme OMiiig to the fact that the blood 
does not readily pass through the vessel Malls 

3 The stimulating effect of the oxygen contained m the blood upon the 
central nervous S3^stem and upon the cndocinie glands 

4 The suppressrorr of acidosis Mdiich the ox 3 '^gen ensures A shocke 

individual Mdiose blood-pressure registered 90 or loM'ei Mas incaiiabty tieate 
on this plan The records of 300 cases Mere revicM'ed, and the results Mere 
exceedingly promising , 

Uffieduzzi (Tuim) gave the results of four senes of animal expeinnen^^ 
Mitlr the object of studying the problem of ‘autotoxic’ shociv Extiacts 
pounded or of finely-divided muscle M'eie injected, and investigations m^^ 
carried out on the blood-pressure, the respiration, the pulse, and tie o 
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analysis The autlioi s cypciiclicc was llinl Ilia injldmii epf mnsi ly i Mini I 
such an amount as to icpicscnt Ihc piohahk oi ahsoiplion fioni an 

mecl aiea piodnccd none of the l^pual (hau<rcs ol siioiK JtinpoMr^ 


in 

injmed ssas.- . , > I I 

aiicst of the ^ulous cnculation was without ans innueiu c on tin (i( \ ( lopninU . 
luicction of muscle picMonslv mfcclal with omaiusms u suited in dmth imt 
no shock evidences aocompanicd the dianfrc On tilt otiiei Inmtl <lu p sinn k 
ensued when the testes wcie ciushcd oi Hit siiatu nmis weu lunised 
J'lovn such icscatches the autlioi toiieliidtd lliat slioek is initnillv of s\ni- 
pathetic ueiNOus oiigm , it nuvv be tliat (iitnueal ami to\i( inilnonis <\<il 
a secondaiy cttect, but no CNidcncc was found m snppoil of tin piiinaiv 
mfluence of absoiption tiom an aita of Imnsod oi wounded tissue 

Zawad7ki (Waisaw) aihidcd to the shock (ffcils wliuli an nianifist 
duimg ceitam manipulations nndci gcncial anisthcsui Tin sc lu usndnd to 
neiie influences tvansmittcd fiom the field oi opciation and in tin tom i lion 
of them he adiised the hlockii'g of the tissue nioniul tlie iield ol ojni ilion in 
injection of magnesmm snlpliale and ll.c adnitmslialion of inoipliia and 
ati opine m combination uitli gcncial anesliicsia 

He lecallcd tlie nnpoitaiicc of obsenmg Hie blood-jucssine Hiioiighont 
the couise of a suigical opeiation \dien.ihn (affenic, and injtttion of stuini 
weie adiised as suitahle foi tlie ticalmcnl of Hit shocked (ondition ulicm it 
had become cstabhslied 

Jnasek (Piague) lecoidcd the icsnlts of studies upon shock piodnetd in 
abdominal opeiation Amcstliesia, cold and mfcclion add then dclttcuoiis 
mfluence to the effects of tiaunialisin of the \ isccia Tnasek made two gunvps 
of obseivations, one with «=id),ccts undei gcnnal an.eslhtsia the olhti imdei 
paraveitebidl aiiiesthesia, and in both insHnccs he obsened a dcacncialion ol 
the chiomaffln cells of the siipiaicnol capsule He discussed the juobablc 
mfluence of such a change upon the manifestation of shoik, and the tou- 
chision to wduch he came was that the siipiaiciial changes cvcit an inllnciut 
upon the development of the ‘shocked’ condition innnciut 
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SURGICAL AND PARASITOLOGICAL NOTES 
ON FOUR CASES OF INTESTINAL OBSTRUCTION 
DUE TO ACCUMULATION OF VERY LARGE NUMBERS OF 
ROUND WORMS (Ascans Lumbncoides) 

lU JOSEPH T LEVIX \M) ANXIl PORTER ToII^^MsnLRG 

The picsent papci is •wiillcn in two sections TIic fust, on the suigical 
aspects IS by tlie hisl-n.iincd autlioi niiile tJie second gi\cs biief paiasito- 
logical notes on tlic ascaiidcs found and is b\ tlie second authoi 


I SURGICAL NOTES (J J Limn) 

Dining the pciiod bctMccn I\Iav, 1020 and Ma^ 1023 tlicie Jla^e occmied 
at the Geneial Hospital lolnnncsbnig, loin cases ol acute intestinal obstuiction 
due to laige — one might almost say enoimons — mimbcis of lonnd yoims 
{Ascans Inmh} icotdcs) and although cases of intestinal obstuiction clue to 
louiid iNoims hace been iccoidecl, yet in the liimtccl liteiatnie at my disposal 
I haye not been able to find iccoids ol such ‘massed’ obstuiction (noi had 
one thought it consistent uith life) as is ie\calcd in these lorn cases With 
two ol them I nas associated pcisonally {Costs 1 and .3) , on Ci/s, 3 I opeiated 
mj'^self Di Dauth opeiated on ino of the eases and Di Biebnei on one 
and I am indebted to these gentlemen toi then pci mission to use then notes 
and publish then cases 

Cast 1 — A Hottentot boy, 11 ycais ol age, inmate of a lefoiniatoiy, 
Ai'ho came undei my caie as medical olTicci m that i cfoi iiiatoi y The liistou 
was that the boy had been coiiAUctcd in the Eastern Piovincc foi theft, and 
had been sentenced to fiyc ycais’ dctcntioii in a lefoimatoi}' in the Eastern 
Piovmce of the Cape Colony When admitted to the lefoimatoi}'^ he yas 
appal ently m iioimal health, but latei on he was lepoitcd sick, and nas found 
to be suffeiiiig fiom phthisis The niedical olTicei tlicie thought the bo}' 
might thiue bcttei at the higliei altitude of Johaiinesbuig, and he uas 
tiansfeiied to the Diepkloof lefoimatoiy, neai Johaiinesbuig He yas kept 
undei obseivation m the lefoimatoiy hospital foi iieaily tyo months, and yas 
so Avell that he ivas put on to light laboui consisting of picking up giass an 
papeis Aftei he had been dischaiged fiom the hospital foi a couple o 
Aveeks, I AA^as sent foi huiiiedh’^ to see him on the afteinoon of Ma}"^ J-, 
and I obtained the histoiy that his bou'els had not moA^ed foi tliiee days, an 
that he had Amounted a couple of loiind aa'ouhs and had also passed a 
pel aniim The boj'^ looked extiemely ill, and his abdomen yns ^ 

and as tight as a diiim His tempeiatiiie yas siibiioimal, his pulse 
I made the diagnosis of acute obstiuction eithei by a hall of Avoiins oi J 
tubeiculoiis glands, and bi ought the boy to the Geneial Hospital, Johannes ui , 



intestinal obstruction bue to M'OiniS .IK', 

,„v.„g „.cuo„s.v „.,n,.sccui.. 1.0 .1.....W I- 'ni-n. 

tabic Pusoncc, « . .Oo tm.K un.U. bo .m 1 

the bospitol. cbcl II, l.«. ‘>'«o''oo 

senioi Resident Medical OHitu ontiud tin alidnnu n, nnd 

^YIth a middlc-lmc mciMoii IR Daiith 
longitudinally in t J places foi a length of about 2^. in and S^l ion, id .mnis 

1 r* ii. - 


■^^ele 


tudinally in two places loi a icugni^* 

cvncuatccl fiom tlic bowol Siubscii.iuitK IS rnoii «oinis biu moMii 

the boy pc, 0, 00,1 pc. a....... O'.S Ho "..s a.H. M,.,lon,n 

. . 1 tu,. \Mttinnl a ill am Inn 


fiom the boy pci os and pci uuu... y. -v,-, -- - , . . , 

The intestine was siituicd and the abdomen tloscd without a - 

w'oiins weie taken to Di Annie Poitci Raiasilologisl to the Smith ^Miu.m 
Institute foi Medical Rescaich and hci icpoit is giicn on ]iiigt I'b llic 
boy made an umnteiiuptcd iccoxciy, and was distiiaigcd fioni hospital on 
Tune 21 I subsequent!}' obtained Ins paidon and he was hbti il<'cl fioni llu 
lefoimatoiy, since when I liaic not been able to obtain an\ tnithci histou 
Cflsc 2— A Euiopcan gnl age 0 }cais an inniatc of an oiplinniigo was 
admitted to the Gencial Hospital on May 20 1020 with .i ]no\ isiomil diagnosis 
of acute appendicitis, and with a histoiy that at 0 a in on Mun 2S whiU 
lunning about and playing she complamccl of pain m the alidoincii bin 
continued to walk about as usual all that da\ and at night \oniilul thuo 
times On the moiiiing of May 29 a doctoi was called in who sent hci into 
hospital In hospital the histoiy was elicited tliat lici bowels )iad not nuned 
foi two days The abdomen was swollen and haul, and it was quite nnjiossiblc 
to obtain any mfoimation fiom the examination, as hci abdomen was \ei\ 
teiidei all ovei Thcic w'as niaikcd livpei?csthcsia TJicic was no iioliceablc 
lump anywdieie Hei tongue was diy and fmicd, hei Iciiipci aim e 97 1°, 
and hei pulse 160 A diagnosis of peifoiated appendix with gencial iiciitonitis 
W'as made Di Biebnei opened the abdomen and foinid the laigc bowel 
acutely congested m patches He lemoved the apiienclix, in whieli thcic wcie 
tw'o lound w'oims He found the jejunum completely obstiuelcd by lomul 
woims foi a distance of seveial feet fiom the duodenojCjunal llcxuic He 
opened this iioitioii of the jejunum longitudinally m two places about a foot 
apait, and eyacuated ‘seeeial bundled’ woiins The intestine was siiliucd 
and the abdomen closed Aflei the opeiatioii the patient was collapsed, and 
did not retain the lectal salines winch wcie admimsteied The next day she 
passed five woinis pei lectum and two pei os She died m the aftcinooii 
nevei having responded to the treatment foi shock 

Case 3— A Euiopean gnl age 8 yeais, an inmate of the same oiphanagc 
as the previous case, w'as admitted to the Geneial Hospital on Apiil 14 1903 

foui LvTT appendicitis (?) and a histoiy of having been ill foi 

l‘>0 ^The hm?« tempeiatuie 98°, and her pulse 

^ suigeon on duty sent foi me to sec liei with a view' to 

^ appendicitis and 

I""”*"": I f-'-i «.at L. ata 

sistei nf iw ^ A intenmls she complained of giipmg pain The 

oJ the ,.a.d .„to„„ed me that she got Vaet.cally L‘ refXLm fte 
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enemata IIci tcmpeialtue A\as subnoimal On tlic next day, April 1C 
she looked -veiv pinched and an.cmic On examination her abdomen Mas 
distended , at one time it felt doughv and at othei times haul and rigid 
Ilei tempeiatme Mas 00° pulse 00 and I Mas mfoimed that she had vomited 
a round Moim and passed one pei anum In the lelt In pothondinim I thought 
I could feel a mass I then made the diagnosis of obsliuction r ith round 
Moims and opciatcd at once The abdomen Mas opened Mith a median abdo- 
minal incision bcloM the umbilicus The ileum Mas innamcd and collapsed 
In the left tippci jrait of the abdomen I lelt a mass, and on jrulhng it out 



Fig 2G2 — Cnsc r sno 
Iscarts lumbricoides 


Fig 2()3 — Case 4 Ro 
spctocl poition of jejumiin 
oontniiiing 208 him 
bncoidcs 



Fig 2(i4 — Case 3 Uppoi 
inr, G97 fomnlo ^scnn« him 
bncoidcs Lo\\ei joff 
lonlo Ascans himbricoidcs 


found it to be the jejunum packed tiglitlj’^ Math round Moims for about IS m 
This part of the intestine M'as A'eij much distended I made a longitiidina 
incision m the intestine oi^ei the avoims, and. Math the assistance of the house 
surgeon, proceeded Mitli the unpleasant peifoimance of milking out the M^oiins 
the majority of Mdnch Aveie alive I found it impossible to milk them a 
out thiougli the one incision, and made another about the same ! 

3 m — a little lower doivn, and milked out as many as I eould thioiigi ii» 
incision In all I secured 737 Moims As the child Avas beginning 
CAadence of collapse I sutured the tAA'o incisions m the boAvel Mith a 
lOAV of catgut sutures, left a rubber diamage tube m the peiitonea eciAi 






ISTESTINAt OBSTRUOTTON BEE TO WORMS lA. 

seared. I s«tee,i.o..tlv Hc.Ud ll>o l„ \„„„ 

moic by this means I took the nouns ^ ,,,, T!k 

Poitcx, and also had those that nc.c >•.,») D. 

total nnmbei ot ch.hl d.d not dm ( lop {genual 

"j':::; 

the nonnd nheic the tulie nau leci m ,, .>.» io><i Slu neiit 

leeovcn and nas dischaigcd fiom the hospital on Ma% 

to the Hospital Comalcsecnt Home and aftoi a month l.ad put on lu.-lit 
dcA eloped losv cheeks and looked a nci> happv, lualthy ihdd 

Case 4 -A Emopean gnl, age 10 ^ems nas ndmitUd to the tunnal 
Hospital on Mai 21 1923 fiom the same oiphanagc as fV.sm and 
diagnosis of acute appendicitis Ilei tcnipciatine nas 100 S hei pnlsi 1.5 
and she looked intensely ill The abdomen nas distended and 
epigastiium Hi Hauth thought he tonld Iccl a mass nhuh w is diill on 
peicussion The child complained of acute ]iam in the ibdomcii and the 
histoiy nas obtained that she had been ill foi foiu davs iiul that hei bow i Is 
had not moved duiing that time The abdomen was ojiciiLd b% Hi Dantli 
thiough a light lectiis incision and immediately gas escajicd ihioiigh the 
aperture He found a milky tliud free in the pciitoncal t.a^lt^ The intisioii 
was extended m an upwaid diicction and a poition ol the icjumini w is Jound 
to be gangienous and peifoiatcd in tlncc oi fom ]ilaocs (jncsuiiiabh b\ tbe 
woims) About two feet of bowel, including the gangiciunis poll ion was 
lesected This portion was tightly packed with loimd woinis (/<’/^» 20 5 
— some of the worms have dropped out of the bowel and arc seen at Ibe 
bottom of the jar) In addition, “hunclicds of lorind worms wcic cracuated 
from a portion of the jejunum lower clown, adjacent to the gangienous 
portion, tlnouglr a longitudinal incision m the bowel SubscqricnUv 208 
woims w'eie leraored from the resected portion of the bowel All the woims 
■winch had been evacuated from tlic poilion of the jejunum lowci down wcic 
put into a bucket and unfortunately throw a away and theicloic could not 
be counted Dr Dautli, however, stated that there were ‘ hrinclieds ol woims 
The abdomen was closed without drainage, and the child died the same mglrt 
Foi the sake of coni enience the salient points of the cases are tabulated 
It will be noticed m the histones that thcie aie certain points of similarity 

lor institutions and not from jnnmte Ironies , 

(-) All gave a very short history, although they liad presumably been infected 

tor quite a long time, (3) All ivcie about the same age, (1) The majority 

diaanLT'? (5) The majority (thiee) came into hospital with the 

the n r portion of 

re gut nr which the worms were impacted 

As stated above, the liteiatme at my disposal is veiy mear^ie but I find 
recorded in the Journal of the Amencan MedLl Assoc^aL^,l£^ j2 20^ 

s tt srf wt"'r tLc”;:: 

ihdmne and Hmem “ “1 Jountal of Tiojncal 

is nf mooi j ^ ’ 1922, July 1, a case is recorded by Hi Inmam ivhipfi 
>S ol s.cal ™d,co.kgaI and s„.g.nal mte.est In tins cL hn fo'iSrtn.dt 
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lound ■\\oims in the bo\se1 and a pcifoiation of llic bo^\cl, pioliablv caused 
by a -woim pushing its uav tluough a •weakened jiait of the nail of the gut 
In the lesinnc of tuiient hlei ituic in the Jouninl of the Imaican Medical 
.isyoci«/?OJi, ]02] Foil ]2, icfcitnce IS inadi to two eases In Giiliciti in both 
the bowel had been pcifoiated In lound woiins In tlic one ease two woims 
weie lound and in the otlici tlnee The one was succcssfulK opciated on 
anel tlic othei ease ended latallv In the 1021 1022 and 1023 Qitatlcili/ 
Cumulative Judea to Cuiieut Midiial iMuahiic publislicd by the Ameiican 
Medical Association, thcie aic n few otlici iclei cnees to eases of obstiuetion 
with lound woiius but as tiie ]ouinals epiotcd aic not asailablc, I cannot 
gne the details of the eases 


Tviiii siiowiNo Di rvn,s oi riii Cvsis 
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II PARASITOLOGICAL NOTES (A Poiirun) 

Ascaus lumhi icoides, the laige loiind-woim of man, is a common 
both of Emojjeans and of natives m Soutli Afiica The infestation is o ei^ 
relatively slight, but on occasions I Jiaie obtained fiftj’’ to sixty 
post-moitein examinations of human intestines Laigei numbeis haie 
laie It IS known that among lound-woiins theic is olten 
one sex ovei the othei, and Biumpt (1921) has shown expeiimenta 


in the case of Sti ongijloides papilloms in sheep, 2000 females deielop 

If the infection is pioduced in labbits, the piopoition alteis » 
) of females to males being 409 to 237 Whethei the proper 


w’oim 
the ratio 
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tan* to o* oscauics 

uucevtam,and moiccascs need nncsligaHon Dicic 

XtoTmtUlTo "adat ^ >”Z; mul also U.ose passed Md,sa.,u. ,dlt < am, 

I ZZsT In oac case a length ol ganpenons ndesl.nt. gaallv , iMunUa 
W demelv packed ascn.dcs aas at adaWc In.l the g.calo. part tu.e < es „Aul 
m hospital^ Of the icmainmg case 1 ^eglcl lhal no mafen.d came to 
The paiasitology of the thice cases may now be guen — 

1 —The wo\ms icccivcd nnmcdialclv aftci the opcMUon on the 
young Hottentot hoy nnmbcicd 851 Snbscciucnlh 18 inoic wouns were 
lecen^d, having been leeoxcicd fiom the boy pel os and pel amnn liieie 
may have been e\en moie woinis, foi fiagmcnts weic rcecncd on scnci.u 
occasions that weie incapable of leconstiuction into complete woinis some 
having been semi-masticatcd Of the 800 woims (Fig 202. Cose 1), liie 
larger number were females and the piopoition w.is appioMinatcly 1 
to 6 females, the actual numbcis being 128 males and 771 females Tlic woims 
weie relatnely long, the a\eragc length of the females being G] m and of the 
males 5 in 

Case 2 — In this instance unfoitunately the woims c% acuated at opcialion 
weie not pieseised 

Case 8 vf&s an eseii moic massive infestation than that of the IIoLtcntol 
boy The little Euiopean giil w'as aged 8 Immcdiatclv aftci the opcialion 
the mass of woims w'as biought to me by Di Levin I soiled and counted 
them Theie weie 737 in all made up of 222 male and 515 leninlc Astmis 
lumhtcaides All woims passed by the child aftci opciation wcic put into 
foimalm and sent to me Eleven days aftei tlic opeiation I leccned .i set ol 
woims consisting of 16 male and 78 female ascaiidcs Ticatmciit witli a vcimi- 
fuge W'as commenced, and five days latei a consignment loiind to consist of 55 
male and 101 female ascaiides was leceived This was the last laigc mimbci 
of woims, but aftev an inteival of twenty-one days 3 macciatcd female 
ascaiides leached my laboiatoiy Since tlien no moic woims have been 
passed, though the child has been undei obseivatioii foi moic than a month 
The total numbei of woims leceived W'as 990 {Fig 2G4-, Case 3) The pio- 
portion of the sexes is loughly 3 males to 7 females, tlic actual numbei s being 
298 rnales and 697 females The aveiage length of the woims was 81 in 
Case -i —The patient w'as a Euiopean giil, age 10 IMost unfoitunateK 
only the portion of gangienous intestine lemoved at opeiation and a veiy few' 
ot the woims w ei e as ailable, some ‘hmidieds’ lemoved at opeiation having 
been destioyed The portion of jejunum wuth some of the worms that had 

amlTes TstiT' 263, Case 4) It was then opened 

Tht rnLmhn f 80 males 

e piopoition of male to female woims was thus loughly 5 to 12 Had all 
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ASEPTIC INTESTINAL ANASTOMOSIS: 

WITH SPECIAL REFERENCE TO COLECTOMY. 

By JOHN FRASER NORMAN U DOTT, Edinbuiigu 

It is a sorae^^l^at suggestive fact that it is difficult to obtain any laigc amount 
of statistical evidence legaidiug the lesults of, and the nioitahty associated 
^ith, the opeiation of colectomy The explanation piobably is that the 
maioiity of us aie disappointed A\ith the lesults we obtain, and it is but 
natuial that inddfeient results aie laiely published Undei any cueum- 
stances the opeiation of enteiectomy is a giave one, lemoial of a portion 
of the laige intestine is a moie seiious pioceduie than a coiiesponding 
opeiation on the small intestine and it is instinctive to notice that colectomy 
of the distal poition of the kige intestine is a moie dangerous opeiation than 
A coiiesponding lemoial of the pioximal segment 

The Evolution of the Operation — Evidence of the difficulties which 
suriound the opeiation is suggested by the vaiiety ot methods uhich have 
been put foiwaid fiom time to lime, they may, in fact, be divided into 
epochs m the evolution of the opeiatne tieatment With the advent of 
nhat Me may teim ‘modem smgeij ’ enteiectomy nas attempted by axial 
anastomosis i\ith sutuies, but the lesiilts iveie so disappointing that an 
attempt nas made to impiove them by tlie use of vaiious mechanical con- 
tiivances, the best known of which is piobably Muiphy’s button The 
disadvantages of such appliances soon became obvious, and theie was a 
return to sutme anastomosis — ^lateial anastomosis, however, being substituted 
foi the axial union The results weie impioved by this depaituie, and, as 
fai as colectomy was concerned, union by lateial anastomosis lemamed the 
pioceduie ot choice until wnthm the last ten oi fifteen yeais Duimg this 
pexiod theie has been a letiun to the axial union by sutuie, but the safety 
of the sutuie line has been more fully guaianteed by the pievious institution 
of a ciEcostoiny oi a colostomv 

The want of stability implied such a lancty of methods would seem 
to indicate dissatisfaction with lesults, and theiefoie it is inteiesting to recall 
a summaiy of the opeiative statistics winch aie available 

Statistics —The papei wdnch Paid ^ of Liveipool, published in 1895 may 
be said to ha\e been a landmaik m the piogiess of colectomy He was the 
fiist to adiocate the two-stage opeiation, and he published leeoids of 14 
cases with onb a single fatality and that was an instance m wdnch the lule 
was bioken and the complete opeiation earned thiough in one stage Paul 
m his papei emphasized the dangei of the one-stage opeiation, and m 1903 
Iilikuhcz- issued an mteiestmg lepoit bunging out the contiast between the 
lesults of the one-stage and the two-stage opeiation The fiist showed a 
inoitahti of 42 9 pei cent, tlie second a moitality of 12 3 pei cent In this 
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anastoniosvs bet^^een tbe difCeieut vessels in the wall oC the colon, and thon«h 
theie IS a compaiativelv fiee inoscnlation at the mcscntciic blood 

ftee edges ot the bowel aie by contiast vciv scantily supplied A\ith blood 
\ piofuse and active blood-supply is one of the best safcguaids against the 
deiWopmeiit of sepsis, and theiefoie the compaiativc spaisity of the colon 
supply IS a factoi ivhich must be taken 
the combination of 


into consideiation 
sepsis -with the small blood-supply must 
exert an unfoitunate effect upon the heal- 
ing piocess aftei colectomy 

A second factoi of great piactical 
importance is the presence of subpeiitoneal 
deposits of fat on the colon w-all In stont 
subjects the fat may so completely envelop 
the colon that \t will be difficult to hud 
any extent of uncoveied serous surface, and 
its piesence mav give rise to seiious diffi- 
culties m accurate appioximation and 
efficient sutmiiig Hence the fmthei risk 
that m the piesence of eien a ramoi degiee 
of sepsis the fat quickly necroses and 
sloughs 

Lastlj"- it IS impoitaiit to lemembei 
that in ceitcun situations the lelationship 
of the peritoneum to the colon wall is such 
that portions of the bowel aie uncoveied 
with peritoneum and so come into contact 
with the letiopeiitoneal connective tissue 
There is thus a space of high absorption 
possibilities, it IS profusely supplied wath 
lymphatics, and infection, once intioduced 
into the area, may make lapid progress to 
a fatal teimniation In such dangerous 
situations the mortality of colectomy is 
incieased by tire occuiience of the highly 
fatal letiocolic cellulitis In fact, as we 
have already said, it is the occuiicnce of 
sepsis which makes this operation of colec- 
tomy such a fatal one, and if this dangei 
IS overcome the pioceduie will lose much 
of Its present risk 



Fic 205 — LigatuTe guillotines The 
instruments measure G cm m length, 
'uid the tuhular sheath 13 2 mm m 
thickness Projecting from its end is 
Seen the solid, centre wire, ivith an eve 
in its extremity The flanges, vvhioli 
constitute the handle of the instrument, 
are arranged like the antinous release 
of a camera, so that the central wire 
can he drawn into the sheath One 
instrument is represented with a ligature 
threaded m place It w ill be seen that 
when the flanges are pressed together, 
the ligature is cut against the end of the 
tubular sheath moreover the guillotine 
cannot be released from the ligature 
until the latter is completely severed 


This paper is actually an account of an attempt which we have made to 
Orel come the dangei s and to minimize the difficulties of enterectomy in 
general and of colectomy in paiticulai It is obvious that an efficient steriliza- 
tion of the intenoi of the bowel is impossible, and theiefoie the only way in 
which to aroid infection is to prevent any diiect opening of the bow^el lumen 
w ri e tie opeiatioa is in piogiess We beliere w'e have achiered this ideal 
in the niotliod we desciibe 
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DESCRIPTION OF THE METHOD AS USED IN AXIAL ANASTOMOSIS 

We at fiist contemplated attempting aseptic anastomosis by seeming 
the stumps of gut m the giasp of snaies, mseiting a cuculai sutuie, cutting 
thiough and leleasmg the stumps by means of the snaies, and ivithdi awing 
the lattei thiough the suture line , but the technical difficulties appealed 
consideiable, the asepsis to be anticipated doubtful, and we noted that 
Buiket had tiied a similai method and found it imperfect It then occuiied 
to us that, if the stumps weie closed by means of hgatuies and the ligatuies 
weie seveied by means of snares aftei anastomosis of the stumps, the diffi- 
culties would be oveicome In this May veiy fine snares oi guillotines may 
be emplojmd, and, as they touch only the peiitoneal suiface of the bonel, 
they ciriy ivith them no iisk of contamination as they aie ivithdiaiui thiough 
the sutuie line Aftei successful expeiimental tiials, earned out m the 



Fig 20C — BesecUon The seenitmt of gut to be e cised has been ibolated ■with a wedge 
shaped portion of mesentery attached The gut bn:; been divided between the pressure 
forceps and crushing clamps and is about to bo remov cd Tlie insertion of the purse string 
sutures for closing the stumps is shown, and the position of the ligature guillotines upon 
them IS indicated 


Depaitment of Physiolog), Edmbuigh Umveisity, by kind peimission ot 
Piofessoi Su E Sliaipey Schafer ive hate applied the method to clinical cases 
of caicmoniatous obstruction of the colon The gratifying results obtained 
appear to us to Man ant a detailed rcpoit of the method 

Resection and Reconstruction — The only special mstiuments required 
aie the tMo ligature guillotines (Fig 265), the usual crushing clamps* are 
employed, but conti oiling clamps are dispensed Mith 

1 Bescction (Fig 266) — The lesection is cained out in the usual manner 
The mesentery and l}'-niphatic fields aie mobilized as may be necessary, the 
segment of boMcl to be remosed is seemed at each end b}' piessure forceps, 
the mesentery is perfoiatcd at these points and it is secured and cut so that 


♦Pairs model is len comement tor the purpose 
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a ^^edge-sbaped poition is lemoved Stiong ciushing /'I n TLm 

the gut close to the tuo piessuie foieeps, and the gut is divided 
at each end The segment of bowel enclosed between the piessuic 
with Its attached meseiiteiy and lymphatic field, is icmovcd immcdiatclv 
en hloc The division may be made eithci by the clcctuc caiitciy oi bv ti 
knife, in the lattei case the section is earned flush with the clamp, and the 
cut edge touched with liquid caibohc acid The vessels of the lescctcd 


inesenteiy mav now be tied off 

2 Prepmation of the ^ Blind Ends’ {Fig 26T) — The ends of the gut aic 
now to be hgatuied, and it is safei to employ a pmsc-stimg sutuie foi the 
puipose in oidei to obviate the iisk of its slipping The ligatuie guillotine 
IS thieaded upon, and placed about the middle of, a stiand of stiong catgut 
and each end of the lattei is aimed with a needle The sutuie is inseited 
close to the edge of the ciushing clamp Commencing with one needle at 



Fig 2G7 — Preparation oj hhnd aseptic ends The crushing clamps have been lemovcd 
and the ligatures tightened and tied off Note the sraall stumps of crushed tissue which 
pioject from the centie of the blind ends of the bon el, and the position of the ligatuie guillotines 
upon the controlling ligatures 


the autuuesenteiic boidei of the bowel, a few points of seiomusculai sutuie 
are taken up to teimmate at the mesenteiic attachment With the othei 
needle the pioceduie is lepeated on the othei half of the ciicumference Thus, 
when the ligatuie is tightened, the guillotine lemains attached to the anti- 
mesenteiic boidei, while the knot is at the mesenteric attachment As the 
clamp is leleased the ligatuie is diawn tight and tied as abov’^e The end of 
the bowel is conv^eited into a ‘blind end’, with a minute stump of thoroughly 
ciushed tissue projecting at its centie {Fig 267) Although the crushed tissue 
contains no mucous inembiane, we have taken the precaution of making a 
furthei application of the cauteiy oi of liquid caibohc acid to it to ensuie 
asepticity The ease wuth which the stump can be invmgmated into the end 
of the bowel should be tested, that theie may be no tension on the anasto- 
mosing sutiiies If iiecessaiy the mesenteiy should be fuithei divided, to 
permit of easy mveision It will be noted that the ends of the bowel have 
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been piepared foi anastomosis without at any time exposing the mucous 
membiane They are aseptic and secmely closed, so that the\ can be freely 
handled ivithout appiehension of contamination 



Pig Jd8 — Anastomosti The gap in the 
mesentery has been closed The interrupted 
mattress sutures liave been inserted but not 
tied (In practice each is tied as it is inserted ) 
Note particularly the crossed mattress suture 
controlling the area of mesenteric attachment 
and the slight inversion of the stumps uhich 
permits approximation of the circumference 
when the stitches arc tied 



Fig 269 — Ariaiiomosis The mattress 
stitches hate been tied and the ends of 
tlie bouel therobt approximated This 
constitutes the first line of suturing The 
ligature guillotines are seen projecting 
through the suture line at the antmiescn 
teric border 



Fig 270 — Ariastomo^is The con 

tmuous circular suture his been inserted 
Commencing at the nntimesenteric bordci 
on the distant side of the guillotines it has 
passed round traxerscd the mescnterx 
and terminated in a loose siifeli oi er the 
point of emergence of the guillotines 


3 ReconsUuctron of Contmmtij — It 
IS cont^enient to close the ga]^ in the 
mesenteij’' in the fiist place, and the 
guillotines attdclied to the ends of the 
bowel, employed as tiactois gieatl)^ 
facilitate tins piocediue The mesenteric 
boideis of the ends of the bowel aie 
appioximated by a mattiess sutuie, and 
tliiee oi foul mteiiupted stitches uniting 
the lemaindei of then ciicumferences 
foim the fiist line of union {Figs 268 
269) The stitches of tanned catgut 
should penetiate to the submucous coat 
As tlie}’’ aie tightened the stumps arc 
alloxied to inxeit slightly into the ends 
of the bowel The ends foim a double 
diaphiagm across the lumen The thin 
guillotines aie allowed to project togetliei 
thiough the sutuie-hne at the antiinesen- 
teiic bolder If the field of operation is 
difficult of access it is w ell to pav special 


attention to the axea of mesenteiic attachment, inseitmg two or more super- 
miposed mattiess stitches before tlie lemainder of the ciicumfeience is iinitec 
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By this piecaution easj access to this ‘dangei point’ and its sccuic closiiie 
aie ensuied in the most difficult case A cnculai Lembcit suUnc of line 
tanned catcrut is earned lound the cncnmfeience of the anastomosis Com- 


mencing at one side of the guillotines on 
the antimesenteiic boidei, it passes 
lound to the mesenteiic attacliment , 
the needle is passed tbiough the mesen- 
tei}’^ eye-fiist, and the sntuie continued 
to leach the antimesenteiie boidei again 
It IS completed by taking a loose stitch 
ovei the guillotines {Fig 270) The 
oiigmal ligatuies on the stumps aie non 
eut by means of the guillotines and the 
lattei aie withdiawn The loose stitch 
IS tightened and tied off so closing the 
point of exit of the mstiuments {Fig 
271) In this way the stumps aie 
leleased and intestinal continuity is le- 
estabhshed {Fig 272) In dealing uitli 
the human colon we hai'e thought it 
wise to supeiimpose a second eontniuous 
ciiculai sutuie of linen thiead (We 
now have leasoii to believe that tanned 
catgut IS pieferable see below ) We 



■V >1 

-y 


Fig 271 — Anastomosis The mternnl 
controlling ligntures hn\e been cut bj 
the guillotines and the latter n itlidran n 
The loose stitch has been tightened and 
tied off so closing their point of evit 
Anastomosis is complete — intestinal con 
tinuity is re established A further 
circular suture maj bo inserted (see text) 


may mention, howet ei that the 


appioximating and single euculai catgut sutures weie lelied on m exjieii- 

mental tvoik and found entuely satis- 



faetoiy The adequate zone of complete 
peiitoneal apposition betueen the two 
lines of stitches {Fig 272) should be 
paitieulaily noted 

In this way the lesection and anas- 
tomosis can be earned out lapidly and 
ascptically, and they can be peifoimed 
in situations uhich would pieelude the 
use of conti oiling elamps, and m Avhich 


Fig 2/2 Sectional view of complctcil 
onaslomosit The diagram slion s the area 
of complete apposition beta een the inner 
Ton o! interrupted sutures and the outer 
circular roiv Tins area can be increased 
as desired bj insertion of an additional 
line of circular sutures The inturned 
cuffs of bowel with crushed edges are 
shown It will be readiH appreciated 
that the M hole structure being soft and 
mobile the cuffs of bowel are opened out 
111 the direction of intestinal flow , so as 
to gi\e an ample lumen Experience lias 
shown that these cuffs entirelj disappear 


the ordinary methods of sutuie vould 
be extiemely difficult oi imiiossible 
Although then desciiption is necessarilv 
somewhat intiicate, the resection and 
leconstiuction can be completed easily 
AMthin fifteen minutes in a stiaight- 
foinaid case 

Technique or End-to-Side Axas- 
Toxiosis BY Asebtic INIethod — End-to- 
side ileocolostomy may be selected foi 


desciiptive pui poses The ileum is 
divided between a piessuie foiceps and ciuslnng clamp, the ciushing instiu- 
inent being applied to the uppei segment The lovei segment is closed br^ 
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pmse-stiing sutuie and mvaginated as usual The uppei segment is piepaied 
as a blind aseptie end with ligatuie guillotine attached, as desciibed foi a\ial 
anastomosis Fiom the antimesenteiic aspect of the wall of the colon a little 
cone IS diawn out with foiceps, the ciushmg clamp is applied to the base of 
the cone, and the ape>^ is cut off with knife oi cauteiy A sufficient amount 
should be clamped and lemoved to obviate the iisk of missing a loose and 
folded mucous membiane Inspection of the cap of tissue removed nill 
leflect the size of the opening which has been made, bv the island of mucous 
membiane on its mnei suiface The cut edge m the giasp of the clamp is 
disinfected as desciibed above and the purse-stimg sutuie with hgatuie 
guillotine thieaded is mseited close to the clamp The subsequent steps aie 
exactly as m axial anastomosis , m short, after picking up the cone and cutting 
off and hgatuimg its apex, the stump is treated as if it were an ‘end stump’ 
The operation has pioved veiy satisfactoiy expeiimentally As the 
internal hgatuies aie seveied in the last stage of the pioceduie, one obseives 
the junction expanding as the lateral opening in the colon spiings open We 
liave not j^et had occasion to apply this method in human suigery 

EXPERIMENTAL STUDY 

It w’as, of couisc, essential to conduct a thoiough expeiimental test of 
om method of intestinal anastomosis befoie applying it to the human subject, 
and a biief account of the expeiiments and then lesults mav be of mteiest 
The expeiimental animal selected was the dog, as it is the available animal 
ivhose intestinal tiact most closely lesembles that of man Tlie chief points 

1 

\ Fig 273 — Dog 8/23 Specimen 

I of n\ml nm-stomosis of transverse 

I to pelvic colon lemoved SG lioiii's 

afte” opeiation (fi-ved in formol) 

1 A External appearances >»ote 

the Binooth, completely healed su 
1 turo line The slight expansion of 

tlie bowel at the junction is due to 
greater fixation shrinl age of the 
gut above and below it 

B Internal appearances ^ote 
the inturned cuffb vvho'ie cnished 
edges have already sloughed ofT 
1 There is an adequate lumen anfl 

‘ the soft projecting cuffs are ea'^ilv 

folded a=5ide bj intestinal contents 



\\hich leqiuied in\ estigation Meie the possibility that the intuined cuffs 
might cause intestinal obstiuction , the possibility of uncontrollable htcnioi- 
ihage from the free edges of the cuffs , the possibilities of late coniphcatio 
such as stenosis oi polypoid foimations, should the inturned cuffs persis 
projections into the lumen of the bowel, the comparatne meiits o 
method as compaied wuth others as regaids facility and rajiidity of con 




/ / 
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It should be noted that the conditions of the experimental test ^veie 
nioie stiingent than those of clinical practice foi the following leasons the 
intestinal wall of the dog is much thickei than that of man m piopoition to 
the cahbie of the lumen, and obstiuetive complications weie theiefoie moie 
to be feared , the gieatei relative thickness of the vail of the canine intestine 
IS dependent on its plain musculai tissue, and this tissue, being compaiativel)’’ 
mfle\ible, mtuining without undue tension is more difficult of accomplish- 
ment , and, owing to the gieatei piepondeiance of puie muscular tissue, as 
eontiasted with the fibious element sutuies have a less secuie hold Thus, 

* ( 1 



Fio 275 — ^Dog 5/23 Specimen of a\ial anastomosis of ileum to trans\erse colon 
following right hemicolectomy remo\ed 70 days after operation 

A External appearances The suture line is unrecognizable and tlie ileum passes 
smoothly into the colon 

B Internal appearances In this case the nturn lias not entirely di‘5appeared, but 

projects \ ah e like into the colon In the fresh specimen ue were able to demonstrate that 

it acted ns a ^ei\ competent ileocolic vahe allowing a perfectly free stream m the normal 
dacction and almost completelv obstructing fiou n the opposite direction It is possible 
that Its persistence m this case ma^ hare had some relation to this normal \ah ulnr hinction 


haMug satisfied ouisehes legaiding the possible difficulties b}’' experiment on 
the dog ve feel that A\e can iccommend the method vith consideiable con- 
fidence as a lehablc and piactical suigical proceduie Oui exireiience m ds 
clinical application entiiel}’^ suppoits this opinion 

The following opeiations weie peifoimed on dogs some of which weie 
adult animals and some 3 0ung puppies (1) Foiii segmental colectomies, 
completed axial leconstruction In two of these a segment at the splenic 
flcxine was lemo^ed, m two the entire pebic colon was lesected (2) 
right hemicolectomies in which eontiiunty of the intestines was re-establis 'C 
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by axial anastomosis of the ileum to the tiansveisc colon (3) Two shoit- 
cncmtmg opeiations by end-to-side ileosigmoidostomy (4) In one case (a 
puppy of 21 months), segmental resection of the jejunum and left hemi- 
colectomy Mcie peifoimed at one sitting, both excisions being followed by 
axial anastomoses These opeiations neie veij’' well toleiated idost of the 
animals took a good fluid meal within two to foui houis of the opciation and 
within tnenty-foui hours they would play nitli tlieii companions, showing 
no evidence of discomfoit Post-opeiative vomiting occuiied in onij’’ two 
instances, and in them it was limited to the fiist tw'entj’'-foui houis Thus 
tempoiaiy obstiuction — even in the piesence of a double lesection ^was 
excluded as a possible dangei A tiace of dark blood wms alwaj’^s piesent in 




B 


aftei^operatio — Specimen of end to side ileosigmoidostomy, remo\ ed 78 daj s 

uinoi^’ appearances The suture line is only marked bj the conformation of tho 

rit'ht'''" I *' The ileum is seen to enter the eon\ exity of the sigmoid loop at a 

c angle Jhe junction is smooth, and shows no constriction or angulation 

brnnw’ appearances Tlie different tci.tures of the ileal and colonic mucous mem 

tho ilpi* indication of their site of junction ><ote the wide free lumen betueen 

of tho^u” ^i-inetional limb of the colonic loop The constriction at the moutli 

po'ition^^^*^ more apparent than real and is due to fixation in a folded 


thud^d^ Motion aftei opeiation, w'hich w'as usually passed on the second oi 
) and traces were occasionally noted for thiee oi foiu daj^s sub- 
sequent j The inelrena tvas not greatei m amount than that wdnch follow s 
coiii”^^^ Mtestinal anastomosis The motility of the intestine w'as, of 
iiise tempoiarily deianged by the opeiative manipulations, as evidenced 
wJ ^ays’ constipation It did not peisist beyond this peiiod, aftei 

^ uei in all cases the bowels acted quite noimally The examination of 
tliat”^^*^tr 'vaiious types of anastomosis mentioned abo%e demonstiated 

com I'l i”^ ^ Maximum of seventy da 3 ’'s the intuined cuffs of bowel weie so 
^ Id pioject no furthei into the lumen than the noimal 

osa folds Thus late complications m connection with the mtnined 
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cuffs need not be consideied as a menace to the success of the opeiation The 
ciushed edges slough off into the iUteiioi of the bowel withm the fiist t^ient}^ 
fom horns {Fig 273) A temporary ulcei is present for some time duiing 
the healing pioccss at the ape\ of the intuined fold {Fig 277) , it is ceitainly 
healed bj'’ the thutieth da}'’ — piobably much eaihei but %\e have not as vet, 
followed out the mteimediate stages of healing Reduction in size of the 
infolded mass is effected at fiist by sloughing and to a slight extent b}’’ 
ulceiation Its continued leduetion aftei healing of the ulcei is due to iiatmal 
atrophy and absoiption occuiimg in a functionless tissue 

Micioscopical examination of the line of sutuie sevent}'’ to eight}'’ days 
aftei opeiation leveals the extiaordinaiy poweis of adaptation and recon- 
stiuction which the tissues of the bowel possess At this time the place of 
junction of the mucous membiane cannot be identified, so peifect is its 
legeneiation {Figs 278, 279, 280, 281) The junction of the inusculaiis 
mucosa:, is slightly less advanced , m some cases it is repiesented b}’’ loose 



Fig 277 -—Dog 8/23 A\ial anastomosis of the colon after resection of segment at 
splemc flexure Microphotograph (X 7) of suture line 30 Jiours after operation The 
crushed edges Iiai e slouglicd ofl A nariow , temporarj ulcer exists at the apex of tlie inturned 
mass The uicle area of peritoneal apposition already firml\ sealed by fibrin is seen 


submucous tissue oiil} {Figs 278, 279, 280) , while pn otheis small, nenlv- 
foimed muscle fibies ha’s e budged the gap {Fig 281) The submucous tissue is 
somewhat thmnei and densci in textuie than else’iiheie, but it has b}'^ no means 
a compact, scai-hke stiuctme The junction of the musculai coats is in all 
cases cMdent fiom the small, aiigulai depicssion on then outei sui face ’ll lieic 
they had been folded in The depiession is entuely filled b}'^ libioiis tissue of 
loose textuie In all cases at about se^ ent}’’ daj^s {Figv 27S, 270, 280) the 
junction is cleaxly demaicated by the diiection of the muscle fibies, ’ll Inch tuin 
imiaids at this point Loose coimectne tissue binds togethei then foimci 
external suifaces, fiom ’ll Inch the peiitoneal co\ermg has disappeaied At 
about eightv d^ys a commencmg leaiiangemcnt of the muscle is e\idcnt 
and manv small, nenly-foimed fibies and bundles aic seen peimcating t ic 
loose connectne tissue and le-estabhshmg complete muscular contiiuii s 
{Fig 281) The peiitoneal endothelium passes smoothly o^er the li irons 
tissue ■winch fills the depiession between the mtuincd musculai coats ^ 

Tlic most lemaikable fcatiiie of the sutuie line is the absence o an^ u 
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appioacliing to dense scai-like fibious tissue, and tlie ic-establish incut of 
noimal anatomv—complcte in the mucous membianc and ob\iouslv m pio- 
giess m the outei coats 

Some points of geneial inteiest cmcigc fiom the inicioscopic.il c\.innna- 
tion of tlie specimens As alieady mentioned, onb 0000 tanned catgut u.is 



Fig 278 — Dog 0/23 Avnl nnastomosis after entcrectomj Jlicrophotogrnpli (X?) 
of Suture Imo 73 dajs ifter operation 

T’le eiidence of a mucosal uound has been entirely effaced by reconstructite growth, 
with the exception of the musculans mucos'e uluch is not jet reconstituted The inusoular 
tissue of the inturn has been almost entirely absorbed and absorption is still in progioss 
The inturn is now hard'j larger than the norma! a ahailai connii entes The little angular 
mteri al, filled bj loose fibrous tissue, still mad s the suture line exteriinllj Its surface is 
tovered bj peritoneal endothelium 



Tic 27<) — Dog C/23 Axial anastomosis of trans\ erso colon to rectum after resection 

of tilt mtcntnmg 'ogment 'Microphotogriph (x 7) of suture line 73 dajs after operation 
m the preiious specinitn all traces of the mucosal junction hate been effaced ba 
rccoustructiio processes, with the exception of the musculans mucosa; The muscular tissue 
lit the mturn is in process of absorption The inturn is now no larger than the normal mucosal 
folds of the tectum Externalh the rnpular depression filled bj loose fibrous tissue between 
iht mfoldtd imi-cuiir surfaces marks the anastomosis Tsote the recenth epitheliahzed 
stitch ulccix at the base of the intumed moss, due to a too deepK inserted mattress sutuie 


tmploNcd foi siitiiimg It is notewoitby that the catgut is lecogmzable m 
the muscul.li and coimcctne tissues seienty to eighti dajs aftei opeiation 
it Is seen to be m piocess of sloii absoiption bj" phagocji;ic cells (Fi^s 280, 
-t'l) This gucs one consideiable confidence m emplojmg it alone foi all 
g.istio mtcstmil sutmmg n piactice desnable on account of the ultimate 
absoiption of the catgut as contiasted ssitli tin cad oi silh 
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It IS intciesting to note that m the cases of ileocolostomy the mucous 
membiane of the small intestine ivithm a few milhmeties of the junetion 
undeigoes a metamoiphosis to a colonic type Its vilh aie lost, so that its 



Fig 280 — Dog 6/23 Axial ana‘^tomosis of ileum to transverse colon, after right hemi 

colectomy "Microphotograph (x7) of the suture line 70 davs after opeiation 

The mucosa is entirely reconstructed and it is with difficulty that the change in mucosal 
type, from ileal to colonic is identified The gap just distal to the site of junction is a wide 
gland tubule Note the loss of villi in the ileum adjacent to the '^olon (the gland cells al^o 
show metamorphosis to colonic type) The muscularis mucos'c is not vet reconstructed The 
mturn is now less m size than the adjacent, noimal mucosal fold Note the catgut sutures^ 
still 0^ dent m the subserous tissue 


suiface IS plain, and only bioken by the mouths of the gland ducts and occa 
sional lymphoid nodes In the gland tubules the ferment-secietmg cells aie 
almost entnely leplaoed by mucous goblet cells Foi this leason, even in 



Fig 281 — Dog 2 23 End to side ileosigmoidostomy Mioropliotogropli (/7) of 
suture lino 7S da\s after operation . 

TJio miico^^al junction cannot bo identified with accuracy The mucous membrane ot 
the ileum adjacent to the colon has the characters of large intestine The \ilh are lost anci 
the gland cells are of the colonic t^pe The muscularis mucos'e has been reconstructed iiio 
junction of the muscular coats is now hardU recognizable ns the direction of their fibres has 
been rcarranced and small fibres and bundles of new formation lia\e permeated the loose 
cellular tissue of the junction The site of anastomosis is clearh identified 
the ‘small angular inter\ al between the mtumed muscular coats which is filled b\ loosen ro 
ti'^ue The peritoneal endothelium smoothK crosses the junction Note the catgut su i 
m the muscular tissue to the right of the junction line 


ileocolos tonnes, it is impossibleUo identify the mucous membrane ]unc ion 
after about eighty daj s {Fig 281) A slightly moie abrupt change of g an u a 
characters is seen m a 73-day specimen {Fig 280) A similar metamoip i 
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ol ileal to colonic type of mucous membiaue has been desciiiied in cases of 
entei ostomy (Holmsfien^o) 

The CHOI of peimittmg even the mnei mattxess sutuies to penetiate to 
the mucous membiane is demonstiated by the lecent stitch ulceis shown in 
Pig 270 These ulceis aie only ]ust healed seventy -three days aftei the 
opeiation, long aftei healing of the cut edges of the mucous membiane, wheie 
the junction is not lecognizable These minute ulceis gave use to no obvious 
ill effects in the case shown but they ccitainly lepiesent an avoidable impel - 
fection of technique 

Thioughout the conduct of these expeiimental opeiations we weie much 
uupiessed with the simplicitj'^ of the method and the lapidity with winch it 
could be earned out The case and security with ivhicli the aseptic ends of 
the hovel can be manipulated, and the absence of conti oiling clamps, are 
especially welcome to the opciatoi ivhen uoiking in a field difficult of access 


THE CLINICAL APPLICATION OF THE METHOD 

1 which the expeiimental woik had given us led us to 

acop this method of colectomy in two cases ot colon tumour, both of ivliich 
methods dangers and difficulties if operated on by the usual 

acute came under our care during an attack of 

lar<re maliffnam ? struction This was relieved by a temporary cascostomy, and a 
davs after die localized in the splenic flexure of the colon Twelve 

and to Its extent ' operation the tumour was removed Owing to its situation 

mobilization of the iTrff impossible to apply clamps m spite of the most complete 
facility of Its anniieot ' ^ ^ ligature method was employed, and the special 

ot bovd— in feet «e ve a very complete removal of the affected segment 

method could comnleu the time of operation that only by the ligature 

hues already descriherl ensured The resection was carried out on the 

the further proirress dimculties of any consequence were encountered, and 

^ f uas one of an uneventful lecovery 

the result of a^iSignlnt mrv. Subacute obstruction symptoms had developed as 
colon Tlic mimedfate Lmnrn f the lower end of the loop of the pelvic 
ten dajs later the tumour relieved by a preliminary cascostomy and 

presented certun aspects ^ The case 

Ifesture method The filat.on ^ especially suited for the 

use of clamps uould have been ^‘^nftion of the tumour were such that the 

dchilmatcd condition throurfmift impossible The patient was m a very 

^uperadded degree of mfSn h the course of his illness, and we felt that any 
issue, and the guarantee therefb^rnf^’’ ^ I might easily turn the scale to a fatal 
res a great idvantacre w.Th n ^ ^ avoidance of sepsis by the ligature method 

recision of the tumour nas performeZ " d.sturbanceAhe complete 

"Inch tlic mrthod^Zv aioL^*^® Method— It is most likely that the criticisms 

edges ate not sepamtlh subuc^ u ^i 

tint tins delajs the mocess of Irei Z 

mfcetion to pass into th same time encouiawes 

-"Its l.a,o -?-ons of the sotu.e l.„e Ou" 

SOL M~,so 43 ^ dangei on this score 

31 
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the healing of the mucous edges is eaily assmed, and uithin a suipiisingh 
shoit time their continuity is restoied In fact, the expeiimental studies 
have already shown that individual sutuiing of the mucosa is unnecessaiv 
and the opeiation has been planned upon the lecognition of this 

The second criticism will be diiected towards the possibility of obstiuctioii 
developing at the line of anastomosis It might be imagined that the 
invaginated cuff of bowel would give use to obstructive influences mime 
diateR after the opeiation , but the feai has no actual basis m fact As soon 
as the hgatuies aie leleased, ie-canali 7 ation occiiis, and within tventy-fom 
hours sloughing of the ciushed edges fuithei increases the si/e of the lumen 

Any feais of a late stenosis occiiiiing are dissipated vhen sections of the 
anastomosis are inspected So perfect is the line of union that within seientv- 
ti\o days of the opeiation it is leiy difficult to find the situation m vliicli the 
anastomosis was completed 

Special Advantages — The advantages of the method have been so often 
alluded to duiing the course of this desciiption that it is sufficient to ciiumeiate 
the moic outstanding ones 

1 Complete asepsis is guaranteed, and numerous associated adiantages 
aie theipfoie obtained 

2 The opeiation can be peifoimed in situations 11111011 are imsiiitahlc 
foi the ordinary methods of clam 2 i anastomosis 

3 The ojieiation is piactically a bloodless one as far as the boiiel portion 
IS conceined 

‘1 The opeiation is completed m a much shoitei peiiod of time than is 
lequiied m the oidmaiy methods 

SenciiL NoTr — Since the foregoing article was written a point Ins arisen iiliicli 
lie consider important to record In the earliest clinical case vhich ive attenipten 
by the guillotine method, over-anviety regarding the suture line led us to in\ ag nate 
a gi eater amount of the hovel vail than was probably necessarj’' Seven months 
after the original operation a second operation vas necessary to eon ect a dn 
phragmatic semi obstruction It is apparent, therefore, that theie is a danger in 
excessive imagination of the hovel vail 
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ON THE ORIGIN AND NATURE OF HERNIA. 

By Sir ARTHUR KEITH Londox. 

(Being the EltLcnlh William Mitchell Banks Memorial Lcclurc given at the 
University oj Liverpool S\ovcmber 1 1923 ) 

Hoav Mitchell B\xks caiie lo Liverpool — L came about m the \eai lS6h 
that Edwaid Biokeisieth, Semoi Suigeon to the Liveipool Boyal Infimiaiy, 
viote to his old fiiend and teachei James Syme Piolessoi of Chmcal Smgeiy 
m the Uruieisity of Edmbuigh, about two matteis which hai e a paiticulai 
mteiest foi us on tins occasion In the first place he tells Syme that “ he is 
a film disciple m the antiseptic theoiies and piactice”, and is “lost in uondei 
and admiiation at tins gieat discoveiy”,i from uhich we see that the Senioi 
Suigeon of Liveipool age 41, had been keeping a close eye on the doings of 
Syme’s son-in-laM, Joseph Listei in the Royal Infiimaiy of Glasgow In 
the second place Bickeisteth tells Syme that he needs an assistant Thus it 
came about that William IMitchell Banks, age 27, stiong in biam and limb, 
Edinbuigh boin and bred but of Liveipool oiigin on his mother’s side took 
up his abode in the city which w'as destined to become the scene of Ins 
piofessional, social, and public achievements He came to his new home just 
as the Listenan revolution was breaking In this movement Mitchell Banks 
became a standaid-beaier He quickly leahzed that Listei had opened e^Cly 
legioii of the human body to suigical enteipiise 

His TiiAiNiHG AS AK Assistani — ^Tlieie is anothei published lettei wdiich 
thioiis light on the kind of suigical leciuit which Liveipool had thus added 
to its medical seiiice It is a lettei wiitten by Sii William IMitchell Banks in 
1903 — the yeai befoic Ins sudden death at the age of 62 — to that splendid 
Lancastiian, Sii William Turner, Piincipal of the University of Edmbuigh, 
but vlio iiheii IMitcliell Banks commenced the studi'^ of medicine in the 
autumn of 1859 was senioi demonstiatoi in the dissecting looni of Edinbingh 
Uiineisiti “I can leinembei as vividly as possible the day I fiist saw you, 
111 th d teriible old dissecting loom at the top of the long stans I see John 
Vitlnii Mith 11 lute beaid and spectacles on nose, and a note-book and pencil 
111 hand , I see Stirling with Ins apion on, peeimg into a micioscope , 
Clclmd IS at a desk in a small loom off the bone-ioom , Wilson is wanning his 
back at the fiie 'Voii aie taking names for ‘paits’ in a blue seige blouse and 

II ith i black 1 ell et cap on j our head I ei en see that astounding fiend the 
poitei can ling a bodi on his back down to the lecture-ioom And non 
lou aic Piincipal of the Umieinty and coiered with distinctions’ ^ Heie 
lie haic nioic than a iigoioiis iignette of his studenthood , we realize that 

III force case and deaincss of expiession Mitchell Banks mailed Tohn Hilton^ 
^ iilc behind it nil is mnikcd that passionate lo^e of the past Tihich manv 
Scots haic md i iiaimth of lieait pecuhai to himself which was one of the 
gicit assets of Ills life 
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His Thesis on the Wolffian Bodies — Su William Turner has gone so 
has the old and intimate friend of Mitchell Banks’ student dajs, Piofessor 
John Chiene but the gieat anatomist mentioned in this letter John Cleland, 
IS still with us, as are two contempoiaiies of Cleland’s— Sn James Ciichton 
Biowne and Piofessoi W C McIntosh— \igoious and aleit octogenaiians 
But in the lettei just quoted theie is no mention of the greatest figuie of all— 
the tall, sombie master-anatomist, John Goodsii Mitchell Banks dedicated 
his MD thesis “On the Wolffian Bodies”— a lemaikable piece of reseaich 
foi a youth of 22— “To John Goodsii Esq, FRSS L & E , %\ith eveiy 
feeling of respect and gratitude foi the many kindnesses which he has shown 
the authoi ” He loved and woi shipped Sjmie undei wffiom he diessed , foi 
John Goodsii only 50 yeais of age m 186J-, but moving swiftly to his end he 
had a piofound lespect We see the influence of the seei -anatomist on this 
thesis Our young authoi when discussing the leason why the Wolffian 
body undergoes such a lemaikable raetamoiphosis during dev'elopment, w'lites 
“The foices which induce these bodies so to act w'e can evidently know' 
nothing of connected as they are m so intimate a manner, zmfh the oiiginal 
piinciple of life implanted in the ceVs which foim them ” John Goodsii must 
have lead this sentence wnth a peculiar sense of approbation 

His Leanings to Midwieery — It his thesis was done in Professoi Goodsir’s 
lootas, all the needed hteiature and lefeiences were supplied fiom the Mid- 
wifeiv Depaitment — by Su James Y Simpson, cleaily the thesis was 
intended to be a contiibution to gyncecology, as if its author had a prcfeience 
to specialize m this bianch of medicine This too, w'as the opinion held by 
Dr Matthews Duncan But Edinbuigh of 1864 had no vacancv foi him in 
either anatomy, smgery, oi inidwifeiv, and aftei a biief adventure in Paia- 
guajq Mitchell Banks became assistant m 1S65 to one of the leading anatomists 
HI Eui ope— Piofessor Allen Thomson, of Glasgow t He ariived in Glasgow' as 
Lister began to develop his system , he left that city for Liverpool m the same 
yeai as Listei succeeded Syme m Edinbuigh 

Surgeon Anatomist — Thus we see that the young man who airived to 
assist Bickersteth of Liverpool in 1869 w'as trained, as weie most great siir 
geons until Listei’s time, m the dissecting loom Lister killed the suigeon 
anatomist — or nearly killed him — quite unintentionally The old suigeon 
knew nothing of cleanliness, but he did study the machineiy of the human 
body And now' the pendulum Ins swung to the opposite e’^tieme , the young 
suigeon of to-day bends his best effoits to become a master of suigical 
technique, and is caieless as to how the human body' woiks Jlitchell Banks 
was a follow 01 of lastei, but he also lemamed tiue to the ideals of the great 
suigeon anatomists of foimei times 

The Tre vtmeni oe Herma — In 1876, when Mitchell Banks was appointed 
assistant suigeon to the Lneipool Roval Infirmaiy he was biought face to 


* A statement made to the lecturer b> Professor Rushton Parker , 

T After this lecture was set up, I obtained a copy of a \aluable semi 
address i^nen b\ Sir William Jlitchcll Banks to the Anatomical Socittv of the L macin' 
of Ln erpool m 190k, the % ear of his tie ath In the preface to this lecture it J",, 

he came to Ln erpool in 1SC8 and that his a isit to Paragina took pi ice after Ic nin t i ^ ^ 
and before coming to Ln erpool A copa of this address 1ns non been gnen to 
Librora b\ Mr D Doughs Crawlord ot Ln erpool 
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face witli an ancient pioblein How is a suigeon to lelieve that pie valent 
infirmity of the human body — henna At the time of his appointment 
tieatment by smgical measuies was in the aii Listei had opeiated on tno 
cases of heuna in 18T1 , Czeiny was exposing, tying, and leinovmg the peii- 
toneal sac m 1876 , very soon aftei wards Annandale was opeiatmg on cases 
of hernia in Edinburgh Inftimaiy Into this movement Mitchell Banks was 
drawn, and the tieatment of henna by means of surgical operation became 
one of the foiemost interests of his busy life 

Ann Hernias Unduly Prcvalint in LirTRPOOL*^ — I suspect that henna 
IS unduty prevalent in the city of Taverpool and in the Avards of its Infinnaiy 
I find that' not only Avas Mitcliell Banks impressed by the magnitude and 
urgency of the pioblem,® but so also Avas Ins colleague, Biofessoi Bushton 
Parker,^ avIio performed his first opeiation foi the cure of heinia eaih’' in 1879 
At a later date, another Ln^erpool suigeon. Mi B. W Murray, has been 
impiessed b}’ the inipoitance of the same disablement and his book Hernia 
lis Came and Tieatment (2nd edition 1910) represents a A'^eiy important con- 
tiibiition to oui knowledge of henna It A\as at Mi Murray s suggestion 
that Di Nathan Ban" examined the bodies of 200 subjects, both men and 
Avonien, in Mill Road Infiimaiy Although none of the subjects selected Avas 
supposed to liaA^e suffered from henna yet in 47 of them potential hennal 
sacs Aveie present Eiom these obseiAmtions one infers that in CAmiy 1000 
citizens ol Liverpool, past middle age, 230 are the subjects of incipient heinia 
Coiiesponding obsenmtions Avhich I made on old people dying in London 
iiifiimaries shouted thatl potential lieinial sacs occurred less often — ^namely, 
about 120 pel 1000 

WHY IS A MAN PECULIARLY LIABLE TO HERNIA ^ 

I piopose to devote this Iectuie,"’giA^en in memory of Sir William Mitchell 
Banks, not to the tieatment of licinia — ^foi such knowledge lies outside my 
expeiience — but to attempt an ansAiei to the question Why should man be 
the subject of this infiinnty so much more fiequently than any other animal ’ 
As Sn Vietoi Hoisley said in gnuiig this lectuie in 1914, the ‘radical cure’ of 
hcinia is its pieA^ention To pi event Aie must first discoA'ei the cause, and 
the first step in anj’- inquiiy into the oiigin of heinia must be an accurate 
knoAiletlge of its pieA'aleiice m oui population and exact data as to the time 
of life at Ailiich the ailment fiist becomes manifest 

Tun PiiEA’ALcxcn op Hernia — IVe liaAm non at oui disposal ceitaiii data 
Aihich Aieie collected Avhcii the manhood of the nation Avas examined for 
SCI A ice dining the late aah ^ One of the most reliable sets of obsei Actions 
aAailable is that made bv Di J D Connie on 10,000 men, betneen the ages of 
18 and f] iccuiited m the south of Scotland , 36 men pei 1000 aacic the sub- 
jects of heinia In I,ondon and m the S E area the numbei of hennal subjects 
\aricd fiom 17 to 76 per 1000 In one gioup of Londoners, Aaiving from 
18 to 50 Acais of age the late AAas only 6 per 1000 , m those betAAceii 30 and 
U) Acais of age the i ite a\ is 16 pel 1000 m men betAieen JO and 50 rears of 
agi it uas 2t jici 1000 In a group of men leciuited in ^Manchester and Stock- 
port the rate iias 125 jiei 1000 The lesult of a coinpaiisoii of all tlie data 
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available leads me to believe that at least 20 out of eveiy 1000 male inhabi- 
tants of Gieat Biitam aie ‘luptured’ 

In ordei to Msualize the piobleni with which we have to deal, let us 
confine oui attention foi a moment to the population of Liveipool — 805,000 
m number Let us suppose furthei that theie aie 400,000 males and that 
the aveiage incidence of hernia — namely, 20 pei 1000— holds foi Liverpool 
This gives us an aimy of 8000 males in Liveipool alone who iie vealvcned by 
the piesence of a henna No suivey of women has been made, but the usual 
experience of suigeons is that heinias aie six times moie common among males 
than among females, so that to oui aimy of 8000 males wc have to add 1330 
females Theie must be m Liveipool about 10,000 beings — incluclmg babies, 
boys and girls, men and Avomen — vho suffei fiom heinial defects 

Age-inciiieisice of HEnniA — If we weie to group the 8000 luptured males 
m age-peiiods as m the following Table, we should find that heinia makes its 
first appearance much more frequently at certain times of life than at others 


Table Showing the Onset or Hernia, according to Age * 


AGC PERIOD 

Onset 
rrn woo 

Vac rraion 

■ 

ACE rn lOD 

OV'-FT 

PER 1000 

1st yeai 

44 

21st-25tli year 

30 

4Cth-50th year 


2nd-5th „ 

9 

2Cth-30th „ 

20 

5]st-55th „ 

ir 

Oth-lOth ,, 

C 

Alst-asth „ 

28 

5Cth-C0th „ 

14 

llth-15th , 

9 

30th-40th „ 

20 

Clst-C5th „ 

10 

16th-20th „ 

25 

41st-45th ,, 

24 

1 

OCth-TOth „ 

6 


* This table has been compiled from the following data (1) It is presumed that the a\eiapo 
incidence holds for Li\crpool males — namely that 20 per 1000 are the subjects of hernia (2) Flic 
onset of the hernia in each age group is based on data contained m tlmt trensiirj of facts relating to 
hernia — 3Iacrend%’s Treatise on Bitpiures—v^hioh although published thirty years ago still remains> 
the standnid reference book in the English language Allowances have been made for the number* 
removed fiom each of Macreadj s age groups by death 

In babyhood, during the first jeii of life, 44 out of evci}'^ 1000 babies aic hit 
oi ciippled bj”^ luptuie , the incidence is moie than double the aieiage latc 
Then m the second peiiod of life — ^fiom the end of tlie 1st yeai to the end of 
the 5tli — theie is a paibial immumtv , the late of onset diops to 9 pei 1000, 
less than half the aveiage latc In the third period — fiom the Otli to the lOtli 
year theie is a fuitliei drop to 6 per 1000 — the most immune peiiod in a 
male’s life-histoiy In the fouith, oi 11—15 yeai period, theie is a slight rise 
but it IS not until puberty has been passed that the late uses niaikedl} , n> 
the lG-20 3 ’'eai peiiod it amounts to 25 pei 1000 — 5 aboie the aiciage Ihc 
second maximum — 30 pei 1000 — is reached hy the 25th \eai , thcicaftci 
theie IS a slight but steady decie^se m the liability to hernia until the SOtli 
yeai is passed Theieaftei men become gradually less liable to the onsrt o 
lieinia until in the fifteenth age-jieiiod — horn the 66th to tlie end of the /Of i 
— the rate of onset has again diopped to that of childhood Tlie mam 
fact which such a table imjiresses on tlie student of hernia is that the la n 
spiawling in its nuise s lap, before it has learned to stand upriglil oi to wa , 
and the joiing man m the zenith of Iiis muscular deiclopment, ait the mos 
liable lo become the subjects of henna 
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iNCViNU Ilinsn OMi.'.iniiow- oiiii K |.oum- —I n Hit IM1 

h'i\e included all kinds of licrnm— uitniinnl fnuoi il umbdunl and M iitral 
Blit iilicn i\c look into the pioporlion in uliuli ll i \ irio is kinds of In rnia 
occur Mc sec that the tcnti il luohhiu is Bint is tin .-ins. of in-ruinnl 
heinia ’ If uc take 1000 miituied iiinlis m( shall find lint in 0,0 llu 
inguinal icgion is the site of rupluu in onh 20 has llu fniiord iing gnni 

A\av and in about 10 piotiusion has oKiiiicd al llu uiululuns In ft nudi s 

the uicidcm.c is different If iic 1 ike 1000 feiiialt subjtds of luinm iw shall 
find that 500 are hit in the inguinal ugion .110 al the Unioial <anal and 
about IGO at oi iicai the iimbilitus K\cn in wonun llu inguinal \arut\ is 

the picNalcnt type, in males it oxcishadous all llu otlui foiiiis linuiral 

and umbilical heinias in uonicn ha\( i fierpuiui liigiU in e\ctss of Hut 
found in males AMien we make ill' allow am i s il will la found that in 
eieiv 100 eases of hcinn dealt with In a iiiedual man in giiui d pratiui 
theie will be 00 inguinal hcinias 7 femoial and onl\ 1 iiiiibilual 'J’lic 
ical pioblem of henna lies m the uigiiiiuil icgion of the ibdoiiieii 

Uaibilicii HritMv ivn Tim hBoie iio\ oi iiii T^miuiuiis — Mlhougb 
umbilical heima is the least eouuuon type I am to tonsulei it fust btiaiist it 
gi\es us an oppoituuitv of seeing how dciclojimenlal oi e\ obit ion iiv luuiias 
came into being The maiuici in wliieli the umbiluus eonus into e\isleiiu in 
tne human embiyo and foetus is well known , but if we me lo iindcisland the 
processes eoneeined we liaic to dcseeiid to i giou|) of animals wliuh lie neai 
the stem fiom which the highei icitcluaUs iiuliiding man, liiiic liccn eiohid 
This gioup of leitebiate annuals uieludes shaiks ia\s and dog-lish — known 
collectively as selachians It was the gical good foitunc of tlic late Inniuis 
Maitland Balfoui, youngci biotlici of Loid Balfoiii, to make tlic dcielop- 
ment of the selachian tvpc of fish his special studv , it was his gicat mciit to 
recognize that the piocesscs of dciclopmeiit whieli he s iw taking plaec in them 
were but simplified icpiescntations of the elaboiate and obseuic pioecsscs 
obseived by those woiking at the development of liighci iciLcbialcs siieh .is 
man We haie tlieiefoie to go humbh to the laiial dog-fish to undcistand 
the oiigm of the yolk-sac, the placenta fa tal mcmbianes, umbilicus, and 
umbilical cold m human beings 

Ax UsiBiLicAL Herxiv IS NouAiAB IN Labvai Dog-1 isii — Oiic of tlic 
gieatest discoveiies made by living tissues in the eouise of then evolution w is 
the use of capital — the piovasioii of yolk oi food on which the laivml fish might 
hv^e while dev^elopniental processes w'eie being claboiatcd In the enibiyo 
dog-fish pait of the bowel is piematuiely dev'cloped to contain tlie yolk, and 
lefoie the laival foini is leady to take to watei, the yolk-sac is contained 
within a heiiiidl sac foimed lioni the vential wall of the belly, and lined b’^ 
peiitoiicum As the laiv al stage is passed and the young fish begins to pioeuic 
i s oAii food, the whole lieinia is giaduall}^ and spontaneousl-v leduced and 
cisappeais, leaving no scai behind , heie we see a heinia being pioduccd and 
cuier as a normal evmlutionaiy ev'ent The oecuiience was well known to 
0 111 untei , he also knew that iii scv’^eial types of sliaik the laiv^al foiiiis 
were hatched and leaied in the Mulleiiau duct or uteius 

Tiif Sac or an Umbilical Hbiima UcpRESENrs the Oleest Forai 
OF LACENTA ^It was the nieiit of Johannes IMjllcr to cany oui kiiqwdedge 
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of the laival dog-fish’s umbilical heima one step fuithei He found that ni 
ceitam species wheie the eggs are hatched and reaied within the niotlier, 
the wall of the umbilical sac of the laival dog-fish becomes mtei digitated vith 
the lining niembiane of the ivomb and thus the developing animal, in 
place of being dependent on a hoaid of food stoied in a 3mlk-sac, could diaii 
its sustenance from the liquid capital of the mateinal body Rut for tins 
piivilege a puce has to be paid, the laiial foim has to saciifice that part 
of its belty wall vhich, from being a lieimal sac has been conveited into 
a placenta The placental sac is sloughed as the laival stage comes to a 
close, just as the antlers of deer are shed m the spiing of the 3 eai Tlie point 
on the belly wheic the sloughing 01 neciosis takes place is maiked by a 
wound and scar — the umbilicus 

Congenital Umbii,ic 4 .l Hernia — In the human embi^^o the hernial 
umbilical sac is pioduced so piematuiely that ne may sa> it is developed 
almost before the embijm itself The placenta and membianes lepiesent an 
enormously expanded umbilical henna of the belly wall, and it is at fiist lined 
with peritoneum, so that, at an eaily stage, the seious lining of the sac is 
infinitely gieatei than the part which lemains vithin the body of the embiyo 
The contents of the sac aie (1) the herniated fundus of the bladdei, knonn as 
the allantois, and ( 2 ) the jolk-sac Piesently the neck of the henna contiacts 
and grows m length to foim the umbilical coid , the yolk-sac itself goes vith 
the placenta its neck becomes diav.n out into the vitelline duct, while the 
intestinal loo]! develops witliin the expanded neck of the sac The gi owing 
intestinal loop continues in this developmental heinial sac until certain events 
take place m the opening weeks of the thud month of foetal development 

The IManner in wmicii the Umbilical Hernia or Development is 
Reduced — The events wdiich lead to the reduction of the contents of tins 
developmental henna have been quite leoently investigated and desciibed 
by Professoi J E S Fiazei * We have to concentiate oui attention on tlie 
differentiating peiitoneum and subpeiitoneal tissues — paiticulailv on the 
mesenteiy attached to the lund-gut A most ordeilv developmental 01 giowtii 
movement is seen to take place in vai 1011s paits of the mesenteiy , thickenings 
aie being foimed along ceitam lines, adhesions aie spieading in several 
definite dnections and these changes lead to the lotation of tlie bowels their 
attachment in new positions, and the withdrawal of the intestinal loop from 
the umbilical heinial sac It is tiue theie aie bands of non-sti latcd nniscle— 
such as that of Tieitz — in the subpeiitoneal tissue, but the movements we 
have been desciibing depend not on muscular action, but on the mechanic'll 
effects which follow the developmental shortenings and lengthenings of the 
peritoneum No one who has studied the mannei in which the develop- 
mental heinia at tlie umbilicus is leduced can fail to be impies^ed with the 
formative propeities lesident m the fetal peritoneum and m its underh'ing 
tissue 

Hevling 01 THE UviBiLiCAL WouND — Withui a weck after bntli tlic hst 
lemnant of the umbilical heinial sac — ^namelj, the coid — has sloughed and a 
cicatiix is foimed louiid its mouth No pocket of peiitoneum remains hut 
the site IS left v ith this weakness within the umbilical scar three cords 
teiminatc, denied from the umbilical vein and the two imibihcal aitcues am 
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Nct thoM-h no pcnloneal porkol »s U U v,t luul Ih.l tlu •.», nu ul. n. . - oi 
iithci the time of onstt-nf mnhilu il luuni uins i\'uU\ p-iralUl In Ihil at 
the inguinal (anal To tiiul a child hoin nilh ahdnninvd lonttnls m an 
umbilici sae i^; ]usl is me is to lind in inguinnl luinia at tlu I mu nl birth 
The iimbiluus— and the same is tint of tlu inttinil abdoiiimal ling - is most 
liable to be the site of henna m tlu Inst \(ai of lift tin i< after durum 
ehildliood and on to piibcilN come the most luiiiia-fue \iais of lif( Hut 
Mith full giOMth and adult nonianhnod this nnimimtv is lost tNt < annot 
explain the ige-meidenee of imibilunl luiiiiii as wt iiin\ iiignmul In iiii i In 
supposing the foimei is due to the present e of de\ t lopim iilal ptiiloiual 
pockets When a henna tut ms in Hit uinbilieal nita titlui oaing to the 
weakness of the seal tissue in nifane\ oi to the slieldimg of tlu liiiea alba In 
obesity oi piegnaucy m adult life a pcntoncal pocket has to In lonncd iiuw 
Tnn WrscuNT or rnr. Ti sus llvviu si nts a Vnoei ss or 111 M i omii \ i \n 
Hxirxivtiox — I haie dealt nith uinbiheal henna fust and in sonic detail 
because the pioccsscs obsened make the lienii d descent oi the Icslis^ a iiiinoi 
and a moie easily undcistood e\ent The pioeess of extiusion ol the trsticle 
pales in impoitance ulicn eompaied to the licmial inoliusioii at the iniibiluais 
uhich led on to the foiniation of the plaeenti The extiusion of the tcslielc 
lepresents a compaiatu elv late c\cnt m the hisloiy ol ciolutiomuv changts 
It did not come about until the manimahan stem nas veil uiulei niii — mIicii a 
complete diapliiagm bad been fonned and netive moieinenls iinohnig i mi- 
ning and lumping iieie eiohcrl sueli inoicmcnts being iictcss.inlv .lUciulcd 
by high degiees of intia-abdoniinal picssiiie Wlij the testis cannot iiitli- 
stand such piessuies ulien it is m a state of actiie spcnnatogeiiesis T cannot 
tell, but I can offei no satisfaetoiy cxplamtion foi its tiansit to the sciotum 
unless this supposition is tine In some animals the testes leave the abdomen 
only ivhen they become the bi ceding homes of s]icimato/oa 

Evolv! riox or thc GuncnxAcn] iiM — ^It is likely that the initial steps i\ Inch 
led on to the descent of the testicle did not take place m the males, but m 
the females, of caily maisiipial mammals Muscular bands descend fioni tlie 
inguinal pait of thc belly wall to suppoit tlie pouch oi mmsupuun m ulucli 
the voung aie leaied I nientioii this supposition because ui the eaily human 
foetus, and in many othei foetal mammals, long befoie the descent of the 
testicle has set in, tlieie is found a stiand oi coid of tissue issuing liom the 
substance of the gioiii and passing to the sciotiim or labium ma 3 us Cleland 
named tins inguinal stiand the ‘gubeinacnlai coid’ Uiifoitunatelv that 
most able and lamented suigeon, the late Mi C B Lockwood,® mistook tins 
pieliminaij'^ ingimial stiand of tissue for the basis of the ical giibcinaculuni, 
and built up a theoiy — ^ivhich still misleads many suigeons — that the testis 
IS diagged down by'^ musculai coids winch aie anchoied to the sciotum, 
peimeum, and giom I have no hesutation in sayang tliat Tohn Huiitei® 
lealized the natiiie of the pioeess of testieulai descent moie fully, and gave 
a moie acemate account of the stiuctuies conceined, than anymiie has done 
since his time If I had to add anothei contiibiition of inoie lecent date to 


Nearly forty jears ago Sir John Blnul-Sutton lecognized that the descent of the 
testis repiesented an evolutionary oi developmental hernia ’ 
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amplify Huntei’s, I Mould name that made by .^Iitchell Banks’ teacher— tlie 
veteian, Professoi John Cleland 

How HIE Descen't of the Tesfis is Eifected anu a Developmental 
Hernia Produced — ^Eveij’ suigeon nho has attempted to bimg donn a testis 
fxom the abdomen and place it in the sciotum knons hov difficult the opeiation 
IS The vas defeiens is too short, so aie the speim'>tic vessels, and so is the 
pocket of peiitoneum Yet by a natmal biological piocess this opeiation is 
successfully accomplished duimg the 6th, 7th, and Stb months of fmlal life 
111 the vast majoiity of children At the end of the 4th month of fcetal life 
Me find a plica of peiitoneum lunmng from the epididymis and testis doMii 
to the future site of the inteinal abdominal iing Within the plica aie 
included bundles ol foetal non-stiiated museiilai tissue— so abundant m the 
subpeiitoneal stiatum of the pelvic legioii In the 5th month the pheal 
musciilai tissue undeigoes a peculiai cellulai hypertiophv to form the gubei- 
naculum the gubeinaculum assumes a bulbous form, its thicker end being at 
its testieulai extiemity In the lattei pait of the 5th and thioiighout the 
6th month of foetal life the peiitoneum, and paiticulaily the subpeiitoneal 
tissue, takes on a peculiai foim of gioM'th, evagmatmg the adjacent abdominal 
Mall and appaiently pushing its M'ay toM'aids the gioin If in the 6th month 
one takes hold of the gubeinacuhii bud M'lth a pan of foiceps, the slightest 
degiee of pull is sufficient to sepaiate the giOMing oi inguinal end of the gubei- 
naculum and the suiroiinding hood of peritoneum fiom the recess it is cieaimg 
in the gioin All the layeis of the belly Mall m fiont oi the gubeinaculai bud 
aiP soft, gioMing and being evaginatcd If m'c ask hoM such an effect can 
be piodiiced, mc must attiibutc it to the influence of the gubeinaculai bud, 
such an infeience is justifiable when Me see the May m mIiicIi a developing 
optic cup can cause the o^ eilying ectodeim to foim a lens, oi the mannei in 
mIiicIi conncctue tissue can compel cult nes of embiyonic epithelium to foim 
tubes 

The Descem is urolght \bout purely by DnvEiopMENr'V.i Ciianofs 
— the 7th month the gubeinaculai bud and its hood of peiitoneum hacc 
made then M'ay into the abdominal Mall , the testis folloMs The gubeimculiiin 
letains the same length dining the act of tiansition thiough the bellv Mall, this 
pait of the tiansit occupjung the 7th month Behind the testis a piocess of 
giOMth IS at M'oik, elongating the las, the vessels, and the peiitoneum The 
giibeinacular bud folloMs the couise of the piehminar}' inguinal strand alreach 
mentioned, piessing its nose into the strand The piocess of tiansition is 
effected entiiclv by de\ elopmental oi gioMth changes of exactly the same 
kind as bungs an abscess i neciosed piece of bone, or a foieign substance to 
the sin face of tlie body It is a piocess managed like the leti action of the 
intestinal looji fioni the umbilicus by propeities lesident in de\ eloping peii- 
toncum and subpeiitoneal tissues B\ the Stb month the gubeinaculai bud 
has tla^elsed the abdonimaL:Mgll_ and liy the Otli it and its hood of peiitoiiciiin 
liaie established tliemsehes in the sciotum Foi some time it Mill be fomu 
that the testis gubeinaculum and peiitoneum can be detached from their 
hold m the scrotum Mith the greatest of ease, for thej' are fixed onh b> t ic 
laver of gioMing cells Piesenth these cells form adhesions and the 
naculum becomes lerhieed to form pait of the attachment of the testic e 
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its nest ^\ltllm the loose tissues of the seiotum lu the tiansilion of tin tislis 
the auhcin.KVil.u bml i.neK niis<><s its ua\ , it r()11o\\'^ tin hiu of the mmiiii.il 
sti nnl to (he fuiuhis of (he seiotum, hut otiasioualh i( stops shoit in tlu 
"loiii 01 it niav o^elsiloot the nviik ami tulei tlu jiciiutuiu oi iL u\a\ (uiu 
inwards to the lool of Hit penis oi outwaids to the thi^h 

IIuMiNC, oi nil WoiiMi oi Tiiwsii — Tins lemaiKahk and se\iie optia- 
tioii tieiufi coniphted h\ the tiid of (ho Nth month of hital lift Hu it leiuaius 
a month "hefoie birth foi Hit )i.iits (omtined to lieal uji The neck of Hu 
peiitonenl di% ci tii ulniu lMn>r"iHim (lie fiesldv fonmd nimmial uuiul is mw 
it ins been spttiilh foiiiicd diiini*; tlu peiiod of dtsieiit oiiK the fiindiis 
of the dn citieuhiiii- (he (iiiiic i \ i<»in ihs — is old Iltiiie we lued not be 
suipnscd if we find the same than"cs (nkuui ]ila(t within the pciitoned 
iiiiiitnlai pioccss as those we sec oicniinui in tiit mtseiitciies of the abdonun 
duinur then fatal fixation The obhltiation of Hit jiciitoncil tannl punetds 
slowb c\cn in tlu (id iiioiiHi aftei biith Hitit aie still 10 to 10 thilditii 
111 e\ci\ 100 in whom (he nppci paiL of Hit taiial is impcifctth closed 
Why is lirnsis Mosi orii \ Pitonijcro in ini hnisi Yi ui oi Liu, 
^^c base seen that the mteinal iniu is moic liable to be (he site of liciina in 
the fiist seal aflei birth tli.in at aiiN othci ]iciiod of life '\^ t may be mtlined 
to attiibute this habihts to the tissues of the inguinal icgion luiMiig failed 
to uiideigo pcilcct healing altci the scveit opeiation lhc\ ha\c cxpcucnccd 
to pcimit the tiansil of the testis Man is not alone in this mattci , most 
othei immnnls ha^c to submit to tlic same opeiation and iiignmil heinm 
IS lare in them at cacij stage of life Noi tan the fioqnenty of licinia in 
infants be attiibutcd to Hit patency of the pioccss of jieiitoncnm, tins 
piotess icmaiiis open in ncailv all animals — man and the goiilla being cxteii- 
tioiial m hasing it closed Xoi tan it be the assumption of tbc upiiglil 
posture for tire infant on its iirotbci s la]> cannot be dcsciibcd as upright 
Xoi IS it walking, foi m the second ycai the liability to heima is mricli less 
than m the first 

WllY^ DOES llEMOVAE OE ailE PeRITONE rL POCKET CURE A IIeRVIV'^ 
— My fiiencl Mi Ilannlton Russell, and those wdio believe with burr that the 
piesence of a developmental pocket of peiitoncum is tire sole circumstance 
which occasions a hernia, will jiut a veiy peitineirt question to me They will 
ask me Why is it, then, tliat the remoxal of such a pocket fiom the giom 
of a child cures that child of heima My ans.rei is that the operation has 
done nruclr moie than remove a peritoneal sac , rt has reirdered the spfiinc- 
teiic mechanism of the mgrniial canal again competent If I put a w^ashei 
on a leaking tap, I do not claim I flare put on a new tap, only made the old 
one conipetenl To occlude the mouth of a peritoneal sac is the equivalent 


In the British Tolbx cl oi Surgert (1023, xi, 348), aii Hamilton Russell gives in 
interiiTl view after closure of femoral sac by torsion” It mil be seen that Mr Russell 
n IS not only remoi ed tlie femoral sae, but he has very effectually occluded the femoral Tin» 
by tVMStuig 1 plug of peritoneum into it When lonsohdated this plug should fornr an 
oftective barrier against further protrusion of abdominal contents Mr Russell relies on 
an article published by Ml Allison Panton ( four of Anal 1023, Ivn, 106) for proof of the con- 
genital oiigin of heinial div crticula at the femoi il ring If he will read Mr Panton’s art.ele 

agnn he will sec that Mr Panton has proved no such thing Like Mi Russell he onlv^ 
hopes the saccular theory is true h ^ xvusscu, ne oniv 
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of placing a washei on a tap The leak in the tap is lemeclied bj’’ tjnng 
the mouth of the sac as high as possible The hgatuie which is put on the 
chstuibaiice which is cieated in the field of opeiation, give use to an inflam- 
niatorj'^ and healing leaction which consolidates paits lound the internal iing 
Removal of a sac would be of no avail unless the stopcock mechanism of the 
gioin weie efficient The piesence of an open inguinal iing only makes it 
easier for the bowel oi omentum to force the inguinal sphmctei — oi shutter, 
as I should piefei to name the stiuctuie , but we shall see that theie is the 
most ample evidence that the inguinal shuttei can be forced whethei theie is 
an open sac oi not 

Why, then is man so much moie liable to heima — paiticulaily to 
inguinal heima — ^than any other animal It cannot be because his inguinal 
canal is open, it is his pieiogative to hare it usually permanently closed, 
yet he suffers more than animals ivith the canal permanently onen 

The Inguinal ‘Shutter’ — Before letuimng a definite answer let us look 
foi a moment at the mannei m which man’s inguinal canal is guarded There 
aie two guards, an outer and an inner The outer guard consists of that part 
of the external oblique w'hich uses from the 8th, Qth, and 10th ribs, and ends 


ovei the flank on each side of the external ring Every time w'e stand up, 
111 eveiv effort w'e make, this musculai guaid is set leflexly into action and 
strengthens the outer w'all of the inguinal canal The inner guard is more 
complex It consists, in the first place, of Poupait’s ligament, a stiuctuie 
peculiar to man The essential part of the inner guard is represented bv the 
conjoined muscle — that part of the combined internal oblique and tiansr eisahs 
■winch, rising from the outer part of Poupait’s ligament, passes abore the 
internal iing to end in the conjoined tendon The tendon of the conjoined 
muscle IS inseited in the ciest of the pubis in front of the rectus abdominis 
muscle When the conjoined muscle is relaxed there is an interval between 
its lorvei bolder and Poupait’s ligament filled bv the tiansveisalis fascia and 
peritoneum When the muscle contiacts, its lowei edge becomes piessed 
against and flush with Poupart’s ligament, thus closing the inguinal gap 
This IS why I piefei to desciibe the conjoint muscle as a shutter rather than 
as a sphmctei The iindeilying mechanism is similar to that wdrich shuts 
the eyelids, the lowei lid like Poupait’s ligament, being almost statioiiaiv 
If the I2tli dorsal nerve is stimulated in the loin, the shuttei closes haul 


down against Poupait’s ligament If we place a fingei on the groin when 
about to cough, we shall feel tire shuttei close before the expulsu'c effort is 
made If we stand up we shall feel it tightening and closing in the act of 
using It IS woiked bj a leflex nerve mechanism Any failure in this leflex 

will lav the gioin open to heima who has looked if tins leflex is effectne 
or not m the giom of those infants who suffei from henna’ Will not a 
disturbance along the gastio -intestinal tract inhibit the working of this lellex 
Mans Groin has heen WevivEned during his Evolution Man is 
liable to hernia on account of two circumstances The first is that the shutter 
mechanism of his gioin has been weakened bj'' the adaptations his pebis lac o 
undeigo — not for the upright posture,^’ but for his mode of piogression i 

step a man takes imolves a balancing of his body on the head of one o n 
thigh bones In this act the pehis has to scire as a complex senes o si 
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Ic\cis For this itison Ins sioin has niulcicono a scius ol chan^'ts llic 
conjoined musdc his been made less elluitnt onin-i to llu necessitv of lia\ mjj: 
a Ponpaits Imanienl Flic second leasoii foi imiii s liahiht\ to lieiiin is tiu 
fact tint he has not onl\ to lialnnte his bod\ on his llnj,dis but also to 
maintain Ins tiniik stiff nul tied In the aition of miisiks of his abdoninial 
wall 0\ci and iho\e this lie lias become an animal of laboni tiilaihii*r hi'ili 
and intci mil tent depicts of mtia-abdomm il picssnie of a kind which au 
unknown m the bodies of othei immals Thcic is uason to snspttt too 
that the leflcx mnsciil u mctlIanl^m which pnaids tin weak iita of ins piom 
niav bleak down Fnrlhti on wc shall set that it is not toiitmiicd dcpiccs 
of hiph inti a abdominal ])icssuic which cause licinn but minoi and olt- 
lepeated impulses which m time wen down tlic defeat es of the piom and 
pelvic flooi and lead to the jnodnttion of licimal jiioliiisions 

Vnd thcic IS one otliei mattei whith leqmics fmthei obscnatioii e 
aie so apt to look on tendons fistial sliiietmcs and comictfive tissues as 
dead, passive stuietnics Thev iic teitamly ihvc and the fact that heimas 
are so often multiple m middle-aged and old jicoplc leads one to suspect 
that a pathological eliange m the eonncetivc tissues of the belK' wall may 
lendci ccitain indiMcluals paitieulailv' liable to henna 

Tiir PuLAiON'vHV Cvvnins Ki riu'si nt Imi itsinivi IlriiMvi Sves — Wc 
have seen tint the two icgioiis of the belly wall — the umbilical and inguinal — 
aie the sites of developmental oi cv'olutionai y henna and that these legions 
may become aftci biitli the points at which heimal jirotinsions take place 
There is a third site at which licimation oeeuis as a icgulai developmental 
piocess — namelv, the region of the diaphragm The lung, like the testis, 
IS originally an abdominal oigan The pleuial cavities lepicscnt hcinial 
diverticula of the abdominal cavity pioduced by developmental means 
The pleuial diverticula in point of cvmlutionaiy histoiy, aie older than the 
sciotal diverticula but moie lecent than the umbilical The umbilieal and 
scrotal aie complete hernias, inv'olvnng all the lavmis ol the belly wall, tlie 
lungs, on the other hand, come to he m an interstitial sac , the diaphiagm 
lepiesents the inner layer of the apical or cervical wall of the pnmitiv'^e 
abdomen , the pleuial diveiticula as they develop, separate the innei oi 
chaphiagmatic muscular layer from the neck, and thus it comes about that 
the lungs he within an inteistitial sac e\cav’’ated m the ceivncal wall of the 
pinnitiv^e abdomen 

Congenital Hernia oi the Di4PiinAGvi — In the comse of development 
the mouth of the pleuial diverticulum comes to he m front of the neck of 
the 12th lib — its site being maiked by the hiatus between the eiuial and 
costal fibres of the diaphiagm The mouth of this sac becomes closed by the 
thickening of the peiitoneum at the ideuiopciitoneal junction befoie the end 
of the 2nd month of dev'^elopment Here again the plastic piopeities of the 
peiitoneum secuie the elosuie of the heinial sac 

If the opening fails to close, then the contents of the abdomen grow oi 
are jnessed thiougli the pleuiopeiitoneal passages, compressing the lungs It 
is evceedingly laie foi a heinia to occur on the right side, for the hvei serves 
to block the passage , but it is othei wise on the left side , hence the usual 
congenital diaphragmatic heima lies on the left side, and tire protruding 
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oigans aie those a hich ocoujaj^ the left hypochondimm and umhihcal legions 
of the abdomen Dca elopmental piocesses of the In ei may gioA\ mto the 
diaphiagm, imshmg coAenng sacs m fiont of them mto the plemal caAities 
oi peiicaidium 

Anothei and laie congenital opening in the diaphiagm — of unknown 
eiolutionaiv significance — may occui behind the Tth costal caitdage and 
become the site of a heinia Anothei foim conceins an appaient henna of 
the stomach into the posteiioi mediastinum The stomach is onginally 
almost cerAUcal in situation, but as the pleuial dneiticula expand and the 
diaphiagm descends, the oesophagus becomes elongated, and thus the slonneli 
also descends, maintaining all the way a subdiaphiagmatic position If 
hoAvevei, the oesophagus does not elongate, the descent of the stomach is 
aiiested, and thus ive find it placed ivithm tlie posterioi mediastinum sm- 
lounded by its sac of peiitoiieum * Heie the heinial sao is foinied not hi 
a piotiusion of the oigan, but by the dowmiaid moiement of the diaphiag- 
matic wall draning a sac oimi the stationaiy stomach The oesophageal 
oiifice, honeimi, ma}' become the site of a tiiie pmtrusion of pait ot the 
stomach — paiticulaily in cases of visceioptosis The heinial sac in such 
cases IS not of developmental oiigin 

Foi oil! piesent puipose diaphiagmatic hernias follonmg tiaiima me not 
instiuctive They lepiesent tiue ‘luptuies’ IMy fiicnd Mi Daiid Gieig^"* 
has shoAMi that vounds of the diaphiagm do heal, but one may suspect that 
constant contiaetzons make then sound union difficult and unusual Time 
die also cases, such as ivas shonn to me bv Di J Woodbuin iMoiisoii,^® 
wheie the left dome of the diaphiagm was piotiuded ivithm the thoiax so as 
to foira a cup-like heinial sac 

THE PRODUCTION "'OF HERNIAL SACS AFTER BIRTH 

So fai A\e have been dealing with hennas which occui at sites whuc 
piocesses oi es aginations of the peiitoiieum take place m the deAelopnient 
of eveiy child We aie now to pass on to sites wheie we know foi ecitain 
tJiat no peiitoneal pocket is foimed duiing any date m the development of 
the human child Tliese sites aie the femoial img the obtuiatoi canal and 
the laginel passage of the pehic flooi The last is piobabh the most fiequent 
site of heimal piotiusion to which women aie liable Why, then aie tliese 
sites liable to lieinia tiiid how aie piotiusion of the abdominal contents 
jnodiiccd at these points ’ 

Hermil Productions iRE not Conuned to the Abdouinai Cvim 
It will assist us to answei these questions if we leaie the abdomen isidc for 
1 moment and note the mannei m A\hich heinial piotiusions aie pioduced in 
other closed caaities of the bod's A spina bifida is a hcinia of the spin'll 
contents mising eailv m foetal life fiom an increased piessuie m the ceiebio 
spinal-fluid sAstein Occipital and frontal encephaloccles are of the same 
natuic thei aie localized piotiusions of the cianial contents, produced not 


* Sec T B Ilanics description of a cise in the British Jolrnai. oi ScRCiii 10 ^ 
\ 20T 
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bj nmsculai compicssioi) Jis in llic abdomen, bnt In an ineieascd anionnl ol 
and hcicbtcncd picssmc in Ihc tcichiospmal ihnd We ina\ lia\c a luinia 
of a contracting niiisele piotuiding thiougli n defect in its sluntb Tin most 
instructnc examples ho\\c\ci, aic to be found m that stius of closed sai s 
nlncli linked togctlici foim the ilimcnlan tiaet 

Tin: PitonecTiox oi Rn uoi'ii \nx\( i \i PoL/tin s —The most instiiutnc 
site to study the mannci m nlucli licimas of the abdomen aiise is tlu iiliau n\ 

A letiopbaijngcal pouch is i licimal sat dc\ doped bv lejicatcd picssuies out 
of the lining mcmbianc of the pbannx It is tcitainlv not of de\ clopmcntal 
oiigin Such pouches iic cxticmeh laie undci 20 veais of age nun and 
nomcn become most liable to then foiniition as the age of 10 is ajipioachcd 
01 passed Thev aluavs foim it the s uuc site they enicigc fiom the 

posteiioi n ill of the phiivnx belMcen two paits of the infciioi eonstiictoi 
the uppei oi ictiollnioid pul and the lonci oi letiociuoid These two 
paits of the same muscle sene totalh diffeient fmulions Tlic icliociitoid 
oi lowci pait foims a tollai loiind the oiihec of the (esophagus and senes 
as a sphmctei foi this oiifice The letiotlnioid oi uppei pait of the muscle 
IS the mam agent in fouing the swallowed mouthfuls fiom the phaivnx into 
the ccsophagus Ret ween these two paits ol the infeiioi eonstneloi thcic is 
when the posteiioi aspect of the phaiynx is examined a naiiow lo/cngc- 
shaped ciea, occuincd bv sniallei bundles of museulai libics It is m tins 
lozenge-shaped intenal that i eti ophai j nge<il pouches begin then piotiiision 
Piofessoi F G Paisons has picsentcd to the museum of tlic l^oyal College 
of Suigeons i specimen — a man’s laiynx — winch shows the Inst stage m the 
foiination of a pouch 

When a mouthful of tood oi ol dunk is tiansfciicd fiom the mouth to 
the phai3mx, a sciics of c^cnts immediately follows The opening to the 
laivnx IS closed, the mouth is cut off fiom the phannx , so aie the nasal 
ca%ities Tlie constiictois of the phaijmx, ehicny the infeiioi membei of the 
series, seize the bolus , the sphmctei to the tesophagus lelaxcs, and the bolus 
IS foiced i, ithm the oesophagus and sets out on its jouincy to the stomach 
I have lecentlj’^ estimated the piessuie geneiated within the j)hai3mx as each 
mouthful is forced within the oesophagus I found that it w^as much gieatei 
than I anticipated When the bulbous end of a lubbei tube which is filled 
W'lth watei and connected with a 1116101113^ manometci is swallowmd I found 
that the piessuie geneiated in the phaiynx forced the meicui3'^ column to a 
height w'hich laiied between 40 and 50 mm of meicuiv above zeio As each 
mouthful is swallow'ed, a piessuie is geneiated which will suppoit a coliiiiin 
of meicuiy between 40 and 50 mm high The woiidei is, not that letio- 
phaiyngeal pouches occai, but tliat thev do not foim moie fiequentlv than is 
actually the case One might suppose that a delay m the lelaxation of the 
sphmctei of the oesophageal orifice would conduce to then pioduction , but 
W'eie this so w'e should expect pouches to lecui m those cases wdieie thev have 
been lemoved This does not seem to happen I theiefore infei that phaiyn- 

geal pouches lesult (1) Fioin a weakness — peihaps a developmental weakness 

111 the lozenge-shaped aiea at the junction of the propelling and sphmcteric 
paits of the infeiioi eonstiictoi muscle, (2) Fiom the repetition of mteimittent 
impulses of high piessuie geneiated duiing each act of swallowang causing 
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the weak aiea to stietch and actually gion The pouch is not foimed by a 
meie extrusion of the lining mueous membiivne At hist it has its coveiing 
of muscular flbies Tne pouch is not a thm and extended slide oi avalanche 
of the lining membiane of the phaijmx, but is pioduced by giowtJi, stimulated 
by the extruding foices which constantly act on it Heiein we have a 
demonstration that heimas can be foimed and aie formed — as a foimei 
geneiation of suigeons believed — ^by foices acting on a rveakened pait of the 
containing wall 

Hfrnial Protrusion or the Lining Mt^’mbri.ne or Various Parts or 
THE Bowel — Duodenal DiveHtcula — I need not stay to discuss diveiticula 
rv Inch aie produced from the ocsojrhagus or stomach, but pass onto those heinial 
piotrusions of mucous membiane of the duodenum which occui so fiequently 
at the point ivheie the common bile-duct peiforates its musculai wall The 
perfoiation of a duct thiough the wall of a closed sac — ^be it duodenum oi 
bladder — is the weakest point m the wall of that sac When one thinks of 
the niattei it mil be ied.hzed that the safe tiansit of a duct thiough the 
muscular wall of a sacculai oigan is leally a difficult problem Nature has 
done her best to soh^e the difficulty b\ attaching both circulai and longitudinal 
musculai fibres of the bowel to the wall of the pcifoiating duct Even then 
the wall of the bon el is weakened at the point of perforation of the duct, 
and hence hernial protiusions of the mucous membiane of the duodenum 
occiii almost alwa)^s to the light oi to the left or on both sides of the point 
of jieifoiation What aie the foices oi piessines which lead to the foimation 
of these hernial piotiusions ’ Diverticula occur most frequently in cases of 
1 isceioptosis, ivhen one may suspect that the exit of contents fiom tlie 
duodenum is lendeied difficult by the ti action of tlie super loi mesenteric 
alter} I suspect the stasis in the duodenum is more fiequentlv due to a 
sphincteiic action of muscle at the teimuial pait of the duodenum Pockets 
of developmental ougm are exceedingly laie m the duodenum 

Jejunal Divejhczda — Then, in the first pait of the jejunum heinial pio 
tiusions of the mucous membrane are not uncommon Thej^ are ahvavs 
produced within the iiaiiow zone to which the mcsenteiy is attached But 
their site of oiigm is not determined by the absence of the peiitoneal coat 
along this zone, but b}^ the fact that it is along this uncovered line that veins 
emerge and arteries enter and perforate the muscular wall of the bowel “V 
1 ein may be engorged one moment and half-empty the next the point of 
1 enous perfoi ition presents a potential space oi opening, and it is just at sue i 
points that these heinial protiusions of mucous membiane occui Tie 
piessuies which generate them are those pioduced by the strong niuscn ar 
coats of the wide-lumened jejunum .. 

Diverticula of the Sigmoid — Passing next to the most common site o a 
at which heinial dncrticula occur — ^thc sigmcnd colon we aie embaiiasse 
bv a complete ignorance of the functions carried out b}^ this tiact o lowc 
We note that the heinial sacs usually occur at the sites of lasculai per ora lon^ 
both at the points where lessels pass to the appendices epiploicie am ^ 
the line of niesenteiic attachment We note that this tiact o rove " ’ 
it has become the seat of di% erticula Ins its inteiior cut up in o a 
of communicating ca\ ities separated bi inflected semilunar jiarti ions 
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couditiou of the mubculituic of tlu sisTinoid m ili..( (olon wlun it is tin mI( 
of dueiticula leads one to suppose tint tluu h.is bun a disouhitd ntion 
of the musculatmc— that the ihac colon is Inoken up into a smts of serine nts 

each in a state ot spasmodic contiaclmc Dnciluula of tlu sii;iuoid like tin 

eoiiesponduig poiiehes in the phai>n\ duocitnuni and jcjununi do ind begin 
to foim until adult life is iciehed tho\ ne toininontst in nmhlh' age In 
late stages of the chsoidei pockets mil foiin at ollici sites tlian tliose ol 
vasculai peifoiation Vlthough ne aic unable to tell nh\ one peison i-> nioie 
liable to dueiticula of the sigmoid than anothei ne cannot oxeilook the laet 
that pockets foimed m the i. ill ol this put of the colon aie ol the natuie 
of heinia The piessuie nlnch piodiices these do eitieul.ii he ini is is genciated 
bj the spasmodic action of the museulai nail of the signio’d inel the sites 
of toimation aie deteimmcel bv the points of \aseulai jiassagc 

Thc Functional Sigmiic'vNcl oi mu Ckuuvl C\n\l \M) Fmoimi 
Ring — Let us non apply the mfoirnation set out m the foicgoing jiaiagiaphs to 
the explanation of henna at the femoial img At no point of thc elc\ cloinnent 
of man oi beast does an e\ agination of the peiitoneuni take place it the 
femoial img The foimation of a femoial henna in ehildhood is cxecedingh 
laie , heimal fonnations at this site incieasc m fiequcnc\ as pubcil\ is 
passed , they attain then highest meidenee oi onset about thc age of tO 
Why IS theie a femoial nng, and nhv should man be the only nmmal nhich 
suffeis fiom hernia at this site’ The space between Poupail’s ligament and 
the undeilymg bony bum of the pelvis is diyicled, as cxciyone kiions into a 
laigei oatei oi museulai compaitment anrl an mnei oi lasculai compait- 
nient IVe haie seen that the point at ■\\hieh vessels peifoiate tlic muscular 
ivall of a closed sac is a iiomt of weakness , thc abdomen is a closed cavity 
mth a museulai nail and the gieat iliac lessels ]jcifoiate its lonei wall to 
entei the thigh When we stand, paiticiilaily if we walk oi iiin, the femoial 
■'^ein is goiged as it passes undei Poupait’s ligament , it needs all the avail- 
able space piovided by the vasculai compaitment , theic is then no empty 
space left — no ciiiial canal or femoial iing But when we recline and lest, 
the femoial vein becomes less distended, and theie now appears a space to 
the iiniei side of the vein, which we call the ciuial canal, the oiihce of this 
space we call the femoial inig The ciiiial canal is to peimit the femoral 
vein to eiilaige when engorged under the stress of exercise We have here 
a safety mechanism and it is just this mechanism ivliich provides the poten- 
tial space for lieinia 

The Ma,nneu in which the FEMORaL Ring becoaies Distended — The 
ciuial canal just mentioned is of normal size and produced for a ph 3 ’^siological 
purpose We liaise now to mqiiiie into the forces wdiich lead to an enlargement 
oi the canal and the protrusion w'lthm it of abdominal contents, cariy^mg a 
sac Ol diveiticiilnm of peiitoneum m front of them There is no need to 
analj^se the reasons whj' the sub-Poujrartiair imsciilar compartment is rela- 
tively large nr women, this matter has been investigated recently by Mr 
J A.lhson Pantoii The femoral compartment of women is lelativety large 
(1) Because of the sexual growth uirdeigone hy the pubic part of the pelvis 
at jiubeit}’^ (2) Because the iliopsoas of rvomair is lelativelj'’ small compared 
with the size of her sub-Poupaitian space 
'OI \i — NO 43 
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A coiibideiation oi the foices winch lead to a pathological cnlaigement 
of the femoial iing bungs us face to face Avith the kind ol foice incohed in 
the pioduction of all knids of heinial openings of the belly nail Some yeais 
ago I diew attention to the venous cistein fiom nhich the heait is filled =» 
The iliac veins foim pait of this cistern Thiough the external iliac ^elns the 
venous cistern extends as fai as Poupait’s ligament Theie venous ^"alves 
aie stationed which cut off the femoial veins fiom pressures geneiated nithin 
the gieat r enous system of the tiimk dining exeicises We hai e thus the 
lowei ends of a fluid column of r enous blood lying i/ithin the vasculai com 
paitments at the giom, and Wling, when we stand or sit, the potential spaces 
called the mural canal Eveiy effoit we make compiesses* the venous cistein 
■within oui bodies, and tends to force the blood into the thighs which 
ivould happen weie it not foi the sub-Poupaitian venous lahes Thus m 
icahty we have Ivirg at the site of femoial henna a kind of watei-lianiiiiei , 
with eieiv effort, with eveiy cough with every movement of the trunk the 
1 enous column within the i asculai compartment undergoes a quick disten- 
tion, expending a shaip blow' on the tissues which surround it — paiticrilaily 
those forming the femoial iing It is not the steady effoit but the lepeaterl 
impulse, such as occuis m coughing, which leads to the expansion of the 
temoial ring The same is tiue of the veins enteiing the abdoirieir fiom tlie 
test’cle at the internal abdominal iing, the venous impulse tends to cnlaige 


the orifice 

F\t \s a Factor ix the Production or Herxii — We too often foiget 
that fat, nr the living bodv, is a semifluid substance Its semifluid qualities 
are used nireie easy movement of adjoining paits has to be peiimtted and 
the generation of racua pierented The subpatcllai pad of fat sinks into the 
inequalities of the knee-joint and prevents the production of vacua dining 
the movements of the femoral condvles The Hai eisian bursa of fat at the 
open portal of the lup-joint rushes m as mteiarticulai spaces derelop dining 
certain movements of the thigh The kidnej's are suirouirded bv a pecuhadv 
fluid fat to allow them to swing easily m the lespiiatoiy tide Even sub 
peritoneal pellet of fat lepiesents a miniature watei-hanrmei We knou hou 
they ean be forced thiongh rascular foramina in the linea alba imdci com- 
pressive foices generated m the uppei part of the abdomen The peiitoneimi 
orei the femoial ring has a loose binding, and the subpeiitoneal tissue there 
is usualh' lined nitlr fat and often a lymphatic gland lies orei the ring Thus 
at the femoial ring we liar'c the ideal conditions which mar lead on to Iieinia 
a potential space for passage of the distended femoral rein a morable 
hammer-head lepiesented bv subperitoneal pellets of fat and hiah nrtcimit- 
teirt jriessures geneiated m the abdomen during muscular effoits oi respira- 
tory disoiders Fiiithei the bring pocket of loosely-bound pcntoi’cum 
earned out as a dir eiticulunr In expulsrre efforts is a giorring plastic thing > 
rre find that as the fat cairjnng the pocket is expelled, the mouth of the sac 
mar' become nariorr or eren closed! I suspect too, that fluid o cn 


' Tor r statement of the pressures generated within the ibdonicn dunng escrti c, 
‘ r isccroptosis , Ailbutt and Rolleston s System of Medicine, 190i, ni, 800 

X See rir rieVdam Eccles Treatise on Hernia, 1902 
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collects in these pocUts as they begin to foim and the picscnec of (hud senes 
to ineiease the haramei effect How plastic the poikcts of pcriloiicnm Ihns 
expelled aie, and the lemaikable foinis which they mas assume will be s(cn 
fiom deseiiptions of femoial sacs gnen bs l^Ii Hamilton Russell and Mi 
R 'tv ^luiiay 

That siibpei itoneal masses of fat mas he expelled beneath loujiail s 
ligament so as to he m Scaipas tiiangle is sscll kiiossn niy fiiciid Hi 
Gladstone-1 has lecoided a case sslieie a mass of subpei itoneal fat had become 
hex mated into the light tlioiax tliioiigh the site of the old jilciiial passage 
The same sviitei has called attention to the fact that pcntoncal disci liciila 
within the obturator canal aie earned out duimg the exiiulsion of subpeii- 
toneal masses of fat 

TTv. hxua.ttok ot the BLsnnrR — We see the piiiiciplc of the watci-hanimci 
at svoik in eases svheie the bladdei becomes extruded as a lieiinal content 
It may pass out at the femoial inig, at the mteinal abdominal iing oi it the 
obtuiatoi canal, but the most usual site of its heimation is the s'agmal passage 
of the pelsuc floor To permit the easy filling of this oigan, the peiitoiicum is 
but loosely bound to the aiiteiioi pelsnc svall and to the legions lying loimd 
the sites of femoial and of diiect inguinal heima The peiitoneum is loosely 
bound m the iliac fossa to peimit the mos'ements of the ihopsoas muscles 
as well as the filling and emptjnng of neighbouiing visceial stiiictmcs When 
the bladdei becomes partly oi completely filled wnth mine, its contents aie 
tliiown into impulses with each compiessive mm ement of the abdominal 
walls These vesical impulses beat against those parts of the abdominal and 
pelvie walls wath wdiich the bladdei lies in eontact These impulses seek out 
the w'eak points m the suiiounding w'all, ]ust as a distended mnei tube seeks 
out and tends to dilate at any weak point in the oveilying covei of the tyie 
The filled or partly-filled bladdei, undei the forces geneiated within the 
abdomen, becomes a water -hammei hitting against and gradually enlaigmg 
the weak places in the containing wall of the pelvis and low'er abdomen It 
IS the defence at the vaginal passage wdiich is usually ivoin downi , it is the 
lepetitioii of minoi strokes which giadually w'oiks the damage at heinial sites 
■ not the pressme geneiated by a gieat effoit — although the latter maj^ often 
complete the damage and produce the external visible prolapse oi henna 
Tiif Production of Retro pfritoneal Hernia — A consideration of the 
mannei in w^hich letiopentoiieal hennas come to be formed within the abdo- 
minal cavitj^ bungs to light another force which can distend lecesses of the 
peiitoneum so that they foim heimal sacs The formation of henna by the 
distention of ceitam peritoneal pockets in and near the roots of mesentenes 
was dealt with by Sii Beikeley Moymhan nearly a quarter of a century ago 
le found, as otheis have done since, that hernia through the foiamen of 
Ilinslow and into that great peritoneal pocket which lies behind the stomach 
IS excessively rare One reason, no doubt, is that there are no knuckles of 
small bowel m the iieighboiiihood of the foramen But why is the hepatic 
Ilexuie of the colon so rarely thrust within the foramen of Winslow^ 
le reason is that any use of intra-abdommal pressure acts with just 
as much force to keep the foiamen of Winslow^ and its peritoneal sac shut 
as it does to thiiist the hepatic flexure into the foiamen If the foiamen 
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of Winslow was situated in the wall of the abdomen and its sac ]a\ outside 
this cavity then, on any movement of the body, a heinia would be foimed at 
the foiamen of Winslow The same leasonmg holds foi all the letioperi- 
toneal fossoe I look on the duodenal fossa oi pocket as seiving the pui poses 
of a buisa for the teiminal pait of the duodenum If the duodenum has a 
difficulty 111 foicing onwaids its contents, the duodenal fossa becomes enlarged 
It is only a potential fossa as long as the duodenum is activm and full I am 
convinced that the gieat letiopeiitoneal sacs desciibed by Sn Beikley 
Moynihan and otheis cannot be legaided as pioduced bv developmental 
means What, then, is the force which has led to the expansion of miniatuie 
peritoneal recesses into great heinial sacs'? There is but one force winch 
could bring about such a result, and that is the pressure exerted bv a segment 
of bowml when it seeks to force its contents forwards against an obstruction 
I sujrpose that a knuckle of bowel during a peristaltic movement forces its 
convexity into a duodenal oi similar fossa, that within the fossa the knuckle 
IS partly occluded, and that the segment of bowel proximal to the entangled 
knuckle foices in more contents, thus enlarging the pocket This oireiation 
IS lepeated time after tune until a heiirial sac big enough to contain the whole 
of the small bowel is pioduced A consideiation of letiopeiitoneal lieinia 
shows us that the peiistaltio action of a knuckle of bowel watlrin a 
small sac may m time make it into a large sac The bov el, under the 
force of its peristaltic movements plajfs a part in the formation of hernial 
sacs 

Tiir Frequency or Peritoneal Pockets at tiil Sites or Hernia, in the 
Aged — How does it liapjren that so many people aftei the age of 40 show one 
or more peritoneal pockets at the site of the femoral ring, and not infiecpiently 
beneath Poupait’s ligament to the outer side of the feirioial vessels? We 
srw' that m Taverpool Di Nathan Raw' found m 200 bodies 52 femoral pockets, 
although not so fiequent in London subjects, yet tliej' occur nr great numbers 
Ml Mniiay inferred that such pockets must be of developmental origin to 
account for the fiequency with v'hich thev' occui If this vveie so, those 
W'lio like mj'sclf, have examined large mimbeis of foetuses and children must 
hav'c come across them Thc^ hai'e never been seen before buth , thej' become 
more nnmeions in each decade of life after the second Another reason given 
for belicv'ing them to be of developmental oiigni is that these sacs rarelv 
contain bowel or omentum They are found to be empty in the dead body 
It has been the nniv'crsal experience of surgeons, as of Mi 3Iunay himself, 
to obseiv'e that when a patient lies down a hernia in an early stage of forma- 
tion becomes reduced and its sac empty The patient has to be asked to 
cough or to bear down as at stool, to fill the hernial sac These pockets 
observed bj' Dr Nathan Raw were incipient heimal pockets , in the supine 
dead then contents iiatuially fell out and the} were found emptv' If t icse 
people bad iiv'ed and suffeied the contents noukl in time have filled t leir 
sacs and have become iiieducible As I have shown, all the conditions ant 
ciicumstances needed to give r'se to hernia exist withm the abcomen o 
adults, hernia will foim in anv and eveiv one if theie is but a wca cnou^ i 
aici 111 the abdominal wall and a constant lepetition of intra-a ic oninn 
piessinc The living peiitonenm lo the most ductile of sliuctures 
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Hlrmivl Pocklts mv\ bp or DnMB-oPMrNi’Ai ou Acqoiulo Outmn — 

I come no\\ to sum up the infeieuccs uhich must be diauii iiom the c\ ulcncc 
lelatmg to the etiology of heiuui set foith m this Icctuic At llie jiicsciit 
time suigeons hold quite diveise views as to the oiigia of the pciiloiical sic 
wluch suiioimds a 25iotiusioii of abdominal contents Ihcie aie those, 
belonging to the school led by jMi ITaniilton Russell, who maintain that 
heimal sacs aie of dei elopmciital oiigin th.it aftci biith thcv cease to ioim 
and that if a child, man, oi woman has no pic-foimcd sac then one ind all 
of them will be fiee fiom henna thioughout then lives. There is the oldci 
school, repieseiited by J\Ii IMcAdam Ecclcs and I^Ii Tonathan Ilutchiiison 
who hold that sac foimation does not cease at biith but may anse iiiulci 
suitable ciicumstances at any stage of life No one who has nghtly sun eyed 
the evidence to be gleaned m embivological laboi atones hosjntal w'aids daily 
piactice, and post-moitcm looms can doubt lor a moment that these followers 
of the old school aie light Given a weak point m the abdominal wall there 
can be no doubt that the inter nntteiit and lepeated forces which arc generated 
within the abdomen of eieiy man and child are sufficient to piotiude that 
weak, but In mg and plastic area m the fonn of a hennal sac All femoral 
hennas are produced m this mamiei , so aie all extrusions of the bladdei 
and uterus , and so are all direct inguinal hennas and hernias at the umbilicus 
for none of these is there a vestige of leasonable evidence that the sac was 
formed before birth and by developmental means As to hernias wdiieh escape 
bv the inguinal canal, the evidence is more difficult to decipliei , but taking 
all the lines of evidence into account, one may conclude that most of the 
hennas of infancy take jilace into the fumculai process, a sac of develoji- 
mental origin, and that after childhood the sac and hernia are foimed together 
and simultaneously The fact remains that in many infants hernias do not 
form althohgh the process is patent, and the same holds true for animals, 
111 w'hich this process remains oiieii thioughout life The presence of a sac is 
not the essential circumstance which leads on to the formation of hernia 

Bearing of the Theory of the Causation of Hernia on the Workmen’s 
Compensation Act — The etiology of henna has an impoitant beaiino on the 
admimstiation of the Workmen’s Compensation Act American suigeons, 
led by JIi W B Coley,^® take Mi Hamilton Russell’s point of view% and hold 
that hennas abvays descend into pie-foimed sacs The only kind of henna 
case entitled to compensation m this Committee’s opinion is one in which 
the protrusion appears suddenlv and with pain, and as a result of an accident 
oi of a great museulai effort There must be proof that the subject was free 
from henna before the accident If the Committee had been logical, it should 
have made no exception wffiatsoevei 

If Bie evidence and the inferences as to the origin of hernias put forward 
m tins lectuie are right, then by far the greater number of subjects of lieinia 
are pimierly excluded from recompense under the AVoikmen’s Compensation 
j?'" p Hennas which occur in adult men and w'omen are all of them, or almost 
all of them of gradual production, lejietifions dav by day of stiammg at 
stool, stooping lifting, coughing, and all the other bodily movements cause 
he senilluid abdommal contents to beat against then containing vails and 
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giadually to evaginate the ^veakest points of the abdominal ivall Then? nay 

be a disoldei of the musculai ineehaiiism of the gioin as theie often is 

the legion of the mteinal img, oi of Hesselbach’s tiiangle, oi of tlie femoral 
ling maj^ beeoine distended, the coiinectue tissues may iindeigo a degenei- 
ative change Fioin bowel tiouble oi constipation, fiom lespiiatoiv chs 
oideis, oi fiom an appaiently innocent game of golf, expulsive foices mav 
be geneiated irhich give use m the couise of time to heinial piotiiisions , 
then a sudden effoit, nhich m a noimal man would be haimless, turns a 
paitial 01 incipient lieinia into a ical one It would be unjust if compeii 
sation should be paid under such circumstances And yet it may he just 
a special effoit which a woikman is called upon to make which bungs about 
the actual pioirusion of contents , if he had not been called on to make a 
special effoit the stiength of his inguinal stiuctuies might have seived him 
without accident I nevei see a ^muiig lad climbing a steep laddei with a 
Imavy sac of coin on his back without fechng that but foi the giace of i 
sfiong and peifectfv compefenf giom fie must quickly become the subject 
of henna So fai, mqunies into special trades and occupations, siicli as 
gaidening, coal-heavmg, etc , haie failed to give positive CMdence that ceitaiii 
occupations aie specially liable to cause henna Henna occuis in all classes 
and at all ages In the London leciuitmg letuins it is said that 5 pei cent 
of baibeis suffei fiom henna 

The Importance of a Right Understanding of the Etiology of Hernia — 

It IS most inipoitant tliat suigeous should foim a just and tiue opinion con 
cenniig the inannei m -nhich hennas anse If thev occui onty m those who 
have heniial sacs alieady fonned diiniig fcetal hfe then ve must eithei excise 
the sacs at biith oi stand by and do nothing but tiust to luck But if the okl 
suigeons such as Mitchell Banks weie light in believing that hennas ma\ 
fonn at anj'- tune of hfe and aie pioduced by loices geneiated -within the 
abdomen dunng effoits, both gieat and small, and that the oceunence of 
heinia is due to ciicumstances ovei iihich we have contiol, then the preien 
tion of henna is a mattei woithv of oui seiious study It is foi tins leasoii 
that I haie chosen the etiologv of henna as a subject foi the Mitchell Banks 
Lectin e 
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ACUTE PANCREATITIS 

B\ I-I J AVARING, ASSISTED by H E GRIFFITHS, Londov 

Dueing the jJast decade a numbei of patients suffeiing fiom acute pancicatitis 
liave come undei caie, and upon most of them I have ojieiated and been 
able to follow the ultimate lesults In a piopoition of the eases uhich ha^e 
lecoveied ve have also been able to make fmthei obseivations aftei the lapse 
of several yeais, owing to the fact that fmthei smgical opeiation has been 
necessai}'', post-opeiative vential heimae having developed at the site uheie a 
tube oi tubes had been left in foi the establishment of diainage, oi the patients 
have developed gall-stones oi eholec3'^stitis The senes of cases fmthei demon- 
strates some vaiiations m the clinical and 2^athological signs and svmptonis 
which aie woithy of lecoid In all, 15 cases have been tieated by me duimg 
this jjenod 

The teim ‘acute pancieatitis’ compiises seveial patliological conditions 
but m the mam the chnical s5mii>toms exhibited aie similai and chaiacteiistic 
Acute eataiihal jiancieatitis is desciibed, but, fiom my expeiience, if it does 
not pass into one of the thiee foims heieinaftei mentioned, it is ven^ difficult 
foi the clinician to diagnose it with smeeiit}'' 

The foims of acute pancieatitis which come undei the obsenatioii of the 
smgeon aie thiee ( 1 ) Acute hcimoiihaoic 2^anci catitis , ( 2 ) 4 cute gangienoifi 
pancieatitis, ( 3 ) Acute mppuiative pancieatitis The thud vaiictv hoveiei 
■would appeal to be a latei stage localized and leiy Miulent of the fiist In 
its most acute foim the affection is one of the most serious diseases -wliicii the 
suigeon IS called uiion to tieat, and if a leasonable amount of success is to 
be obtained it is \ ei}'^ essential that eail)' diagnosis be made and mimediate 
tieatment earned out 

Symptoms — 

1 Acute Abdominal Pain — Pam, lefciied to the epigastiiiim or the 
adjacent iioitioii of the abdomen niaj'^ be so acute and sudden as to cause 
imniediate collajise, and is usuallj’^ the fiist sj’mptom noticed In Cave 10 the 
{latient — a cleik eniploj^ed m the CiW — came iiji bv tiain m oidei to attend 
his oidmary oecujiatioii and as he was iialking fiom the station to his office 
he Mas suddenlj' seized Mith violent abdominal fiain (vliich he lefeiied to tl'c 
epigastiiiim) mIucIi ca>’sed him to collapse on the iiavenient aftci clingiii" foi 
a biief peiiod to some adjacent ladings , ■whilst in Case 6 a lach attended a 
gaiden part}’’ one afternoon and 1111611 walking home was seized as slic was 
crossing a lawn with iiolent abdominal pain lefeiied to the epigastrium anc 
light hipochondimm She collapsed and had to be taken home m a ichic c 
These two cases lepiesent the most acute form of onset , in othcis le 
abdominal pain had not such an acute onset but in all it was severe 
AAhthin a few houis of onset pains aie almost invaiiablv felt m the upi’cr 



acute PAXCEEATITTf^ 


leoion, eithei on one oi both sides This spiend of the pnin \o the liiinhar 
legion iiheii taken into consideiation %\ith othci ehnical signs and SMiipfoins 

mentioned latei is almost pathognoinomc of the affet lion 

2 Vomiting —Tins is a faiily constant symptom dining the ousel of tin 
disease, hut it is not imaiiahle and tlicie inav he mcich nausea The cjeela 
aie the contents of the stomach and hile , I haic not seen anv ]ialicnts in 
whom blood has been met uith although it is stated by some ohscncis that 


this does occui 

3 RisidiUj of the Abdominal Wall— This is not iisii ilh a maikcd sign 
during the onset of the disease although deep-seated tcndeiness uith slight 
oieilymg iigidity may he elicited on piessiue m the eingastiie icgion The 
md3oritj of patients uho aie the subjects of acute panel catitis aieaeii obese 
consequently the detection of deep-seated tendeincss is not aliiavs eass 
When the disease is well established and septic peutomtis has dc\ eloped then 
tbeie ma\ be general abdominal rigidity but tins is not constant In Case t 
in winch the disease ii as of fii e days’ duiation, the abdomen was quite soft, 
although the patient was almost moiibuiid fiom to'va?mia and the geneial 
peiitoneal cavity contained a consideiahle quantity of blood-stained scions 
fluid and theic weie extensive aieas of fat neciosis 

4 Tenipnaiiae and Pulse — Immediately aftei the onset the pulse is 
lapid and weak, but latei it becomes fullei, especially nhen the teiiipeiatuie 
is laised The tempeiatuie is at fiist subnoinial and then laised, but geiienlly 
not moie then 101° oi 102° 

5 Cyanosis and Jaundice — ^In the reiy acute cases cyanosis of the lace 


and extieinities is generally a chaiactciistic sign Some obsciveis hare also 
detected it in the abdominal wall, but I have not met with it in this legioii 
When present and associated with acute abdominal pain most maiked m the 
lumbai legion it may be looked upon as almost pathognomonic of acute 
hfemoiihagic pancreatitis In the less acute cases a slight ictciic tinge of the 
skin and membianes may be noticed, and bile detected m the uiine Theie 
may also be dyspnoea or difficulty in breathing This combination of cvanosis 
and difficulty in breathing was veiy marked m Case 13 

6 Localized Abdominal Swelling — Occasionally a distinct swelling can be 
felt in the epigastric region lying tiansveisely and nr the normal position of 
the jiaiicieas, inth noiinal stomach resonance m front of it, rvhenerei the 


patient suffers fioni gastioptosis this swelling can be felt miinediateh’^ behind 
the anterior abdominal rvall and below the liver Ow'ing, hoivevei to the 
geneial obesiti^ of the patients, it is difficult to detect any definite swelling, 
but if they happen to be spaisely covered it may be felt, as nr Cases 5 <S, and 9 
In the less acute cases which have become suppuiatiie, a swelling can almost 
uiiaiiably be detected on palpation 

T D'astase in the Unne — ^Noimal unne contains 10 to 20 units of an 
amvlolytic feiinent — diastase In disease of the pancieas associated with 
panel e itic insufficiency, this diastase may amount to 100 or 200 units, oi even 
nioic Manj’^ cases of acute pancreatitis lereal this mciease of diastase but 
in the reij rente cases sufficient time has not always elapsed between the 
onset of the disease and the cxunmation of the unne to enable it to be mani- 
fest Tins IS especially the case m the acute honnoiihagic type , the acute 



478 THE BRITISH JOURNAL OF SURGERY 

gangieiious and suppuiative t 3 ^pes almost invaiiablj show excess of diastase 
(Cases 8, 13, and 15) 

8 Adienahn Myditasis Test — test known as Loewe’s adienahn m^chi- 
asis test IS consideied bj'’ some obseiveis to be of value m the diagnosis of 
panel eatic disease The test is cairied out by diopping tno drops of 1-1000 
adienahn solution into one eonjunctival sac, a pioceeding which is lejieated 
aftei an mteival of five minutes If at the expiiatioii of thiity minutes dilata- 
tion of ^^he pupil is noticed, then the test is consideied positive and 25 atlio- 
gnomonic of jianci eatic disease The othei eye is used as a contiol in the 
obseivation Oui expeiience in the senes of cases quoted later is that the 
test has been jinsitive in thiee out of fom cases 

9 Glycosm la —Sugar in the ui me has been detected in a small numbei 
of cases of acute jiancieatitis, but it is fai fiom constant, and when occuiiing 
IS often tiansient One patient whom I saw with tlie ’ate Mr Lockwood was a 
man of 29 who suffered fiom acute abdominal pain located above the umbilicus 
He vas at fiist considered to have acute appendicitis, but a large amount of 
sugar was detected in the mine, and on this account acute pancreatitis was 
suspected Since this quickly disappeared, the diagnosis of appendicitis nas 
1 everted to, and an operation peifoimed foi the removal of the appendix 
This was found to be noimal Blood-stained fluid nas piesent in the peii~ 
toneal cavit}'', and the cause of the svmptoms was found to be acute 
luemoiihagic pancreatitis Th s patient suivived the opeiation for a few days 
only but sugai did not leappeai m the mine 

The three j’l seeding signs — diastase m the mine, adienahn mj^diiasis, 
and gljcosmia — aie fairly constant m chrome panel eatitis, and aie of consider- 
able imiioitance m making a diagnosis , but in acute jiancreatitis, esneciallv 
the fulminating foims, then absence cannot be considered as contia-indicating 
the existence of pancieatic disease, and then piesence meiel}’’ confirms tiie 
clinical diagnosis fiom the other signs and symptoms Cammidge’s pan- 
cieatic test, in my exjieiience, is of no value iii the diagnosis of acute 
panel eatitis 

Diagnosis — -The acute abdominal affections vhich m some respects slioii 
various signs and symjitoms compaiable with tJiose of acute panel eatitis a'e 
(1) Acute appendicitis , (2) Peifoiation of a gastiic oi duodenal ulcei , (3) Biliauj 
colic, (4) dente intestinal obstiuction, such as that met vith in volvulus, 
stiangulation bv a fibrous band, Meckel s dnciticuhim oi an internal 
hei nia 

Caieful attention to tlie position of the pain and its mode of onset and 
its tmidencv to become maiked in the himbai region, compaiatne softness of 
the abdomen m the earlj’’ stages, toxaemia and cj'anosis, inci cased dnstase 
in the mine occasional ghmosuii i and slight jaundice oi icteric tiogc uill 
usuallv enable the clinician to make a diagnosis Cases, hover er, ocrui 
m r Inch the signs and sjunptoms aie not sufficientl} pionounced at fust oi 
then cliaiactei has been altered by the inerious administration of morplm 
so that an exploiatoiv operation is necessair befoie a coiiect diagnosis tan 

be made ^ 

Course of the Disease — Unless treated b\ prompt smgical nicasuic 
acute pancreatitis is lapidh' fatal, fiom tvo to fire or six dars being 



ACUTE PANGBEATITIS 

oidinnv dmation lu some cases au abscess ma\ foim in \\lmli event the. 
duiation is longei {Casei 8 and 0) 

Treatment. — ^Mienevei acute pancicalitis is citbci diagnosed oi iiom 
the signs and symptoms leasonablv suspected immediate o]iciation should be 
lecoinmended The soonei this can be done aftci tlic onset ol the affection 
the gieatei aie the chances of lecovciv The gicatci sac of the pciitoncimi 



Fit , 282 — •Veute pancreatitis 
coho omentum incised ^ertlcaUy 
of lat necrosis; 


A Haemorrhagic pancreas B Stomach C 
D Lesser sac and blood stained fluid therein 


Gastro 
E Area 


IS opened by an incision a httle to the light of the medial line, commencing 
111 the epigastiic legion and extending belo’'v the umbilicus Since most of the 
patients aie obese, an incision of 5 inches (12 cm ) or more is geneiallv^ 
neccssaiy Usually, 

on opening the eavnty of the peritoneum, blood-stained 
uid v\ ill be met v\ ith , but in eaily cases this is limited to the lessei sac, m 
"hicli case led-colouied fluid will be visible m the gicat omeiitimi iminediatelv' 



480 THE BRITISH JOURNAL OF SURGERY 


below the gieatei cui\atuie of the stomach This appeaiance is Mell slio^in 
m Fig 282 In a'idition white aieas of fat neciosis mav be seen in the 
omentum and exposed peiitoneiim When dealing Mith a case of doubtful 
diagnosis the piesence of aieas of fat neciosis and blood-stained seioiis fluid 
in the peiitoneal cavity may be legaided as i^atliognomomc of acute panciea- 
titis Complete exposuie of the panel eas is usually effected by dividing the 
anteiioi two layeis of the gieat omentum immediateh'^ below the gieatei 
cuivatiiie of the stomach, sepaiating the maigms of the incision, and lifting 
up the stomach towaids the lowei maigin of the thoiax The appeaiances 
then piesented aie shown m the illustiation Aftei exposuie fiee iiieisions 
should be made into the swollen pancieas in a diiection paiallel to its long 
axis, aiirl all blood clots and seious fluid lemoied by spong ng Large diainage 
tubes die passed down to the incised aiea, and the legioii of the pancieas 
IS packed vith a wide and long stiip of absoibent gauze The maigins of 
the incision in the gieat omentum should next be sutiiied to the maigins 
of the incision m the jiaiietal peiitoncum and the lemaindei of the incision 
in the abdominal wall closed On account of the nceessit} of the establish- 
ment of fice diainage, post-opeiatn'e hernia is liable to occui aftei the 
opeiation wound has healed This hover ei can leedilj be ciiied b\ a 
secondai}'^ oiieiatioii [Cases 1, 7, and 12 ) 

After-ti eatment — 

D}ainage — It must be lemembeied that cluiing an attack of acute 
pancieatitis laige j^oitions of the oigan aie destioyed and that sloughs con- 
tinue to sepaiate foi many weeks aftei the oiiginal opciation In Ca^e 1 
sloughs weie dischaiged foi nine months In Case 15 the tubes vcie lemoved 
thiee weeks aftei opeiation, and a second attack of acute pancieatitis occurred 
two da 3 ’^s latei A second opeiation was pcifoimed, and again the tubes 
weie lemored aftei tvo veeks onlj to be succeeded the next da^ br sereie 
epigastiic pain and romiting The tubes veie again intioduced into the 
lesser sac and seveial small pancieatic sloughs eracuated 

Diess’iig — The niateiial dischaiged horn the vound geneiallv contains 
aetnated pancieatic juice, which causes seveie excoiiation of the suiioiuiding 
skin This mav be pi evented oi minimized In'- the use ot a hearr mnieial 
oil — e g , paiafiiniim molle Ointments vith a laid base of couise, aie digested 
bj the pancieatic fluid 

Feeding — Aftei acute pancieatitis the patients vaste lapiclh ovuig 
largely to lack of pancieatic digestion Feeds must be frequent and m 
the cailj'- stages should all be pancieatizcd Until the diastase content 
of the mine has fallen to noimal fats shoul ! be almost cntiieh’' vitlilicld 
and then should be gnen spaiinglv and ncrci allowed to accumulate in the 
stools 

Morbid Anatomy — In the fiist stage of acute pancieititis the head of 
the gland becomes swollen and pink and its peiitoneal suiface shim ant 
tense The swelling lapidh spieads along the bod}' of tie oigan until two 
thuds oi moic ma} be imohed A little seious peiitoneal exudate nia\ 
obscired but fat neciosis is not found at this stage The next stages 
ren lapidlv fust softening m the legion of the head and then su 
h"cmoiihagc ploughing uu the gland tissue and causing a laigc dark swe m- 
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(see Fi<> ‘>82'! , the blood mn' mPiltiatc bcUsccn the laycis of the tiansNe,<-e 
mesocolou mto the loot of the mcseuteix m into the letiopeu oncal tissues 
of the posteuoi abdominal nail In some cases the h.enioiihage lemanis 
localized, m otheis it bnists thiongh the scions eoaei.ng into the lessci oi 
greater sae or both, nrodnemg the most acute smu, horns of pcifoiation of 
the pancreas’ In the hcemouhagic st-gc fat ncciosis is fonnd ^^i^h t c 
progress of the disease panel oatic juice is mixed nith the blood pi otlviu i 
alteiatioii in the ehaiaetei of the exudate nhich becomes chocolatc-colouied 
and often foul-smelling from sccondaiy infection Gcneial pciitomtis supci- 
venes, and unless diainage is established death occiiis 

Large areas of the pancieas become necrosed and aie extruded as piittv- 
hke sloughs occasionallY the nhole of the gland has been scqin^ eicc^ as a 
slough either through a drainage nound oi the rectum (Dcvei and Lhiaiiy in 
cases ^^hele the htcmonhage lemams confined in the pciitonca capsii c o ic 
pancreas (gangrenous panel eatitisl secondaiv infection occurs latei, witi tie 
production of a localized abscess (suppuiatnc panel eatitis) The disease then 


runs a niuch more chionic course 

It IS our belief that all cases of acute pancreatitis are due to in eetioii 
therefore the old theories of pancieatic apoplexy ivill not be considered in 
this paper The infecting oigamsm is nearly alnays the Bncilhis coli coimnums 
{Case 8), but occasionally sticptoeocci may also be found It is not unusual 
to find that the nrateiial lemoced at opeiatioii is steiile {Case 11), probably 
because the actuated pancreatic feinients have killed off the bacteria There 
aie several routes bv winch iirfectioii may leach the pancieas, and it seems 
likelj'' that more than one of them may be used by the organisms in differ eiit 
cases Theie seems little doubt, howevei, that the primary source of infec- 
tion is geircially the gall-bladder oi the duodenum In the mam, infection is 
spread fioiii these oigans to the pancieas by the lymph vessels oi bv the 
pancreatic oi common bile duct The majoiity of the efteient lymph vessels 
of the gall-bladder pass to a lymph gland situated at the junction of the neck 
of the oigan with the cystic duct, they then jiuisue a couise down the 
common bile-duct, mteiiripted by several lymph nodes, finally leaclimg the 
back of the pancieas before teiniination in the anteiioi aortic group of Ij^nrph 
glands 


In two-thuds of the cases the common bile-duct is embedded m the 
substance of the head of the pancieas, and the efferent lymph vessels of 
the gall-bladdei accompany it In this positron the ressels are brought into 
intimate relation with the* lymph vessels of the head of the pancieas and 
nr fact have many and free communications with them Infection theiefoie 
brought fioni the gall-bladdei may leadilv'' cause a pancreatic lymphangitis, 
the starting-point of acute pancreatitis 

The Ivniph \essels of the lust and second pait of the duodenum have a 
sinnlai but less intimate connection with those of the head of the pancreas 
Retiogiade infection along the pancieatic ducts bj>- bile is probably a less 
common cause than Iv niphatic infection, but its occuiieirce has been definitely 
piovcd In Case 15 an illiistiated plate of which accompanied oui article in 
Grsk and Wilson s Suiguij, 1920, three gall-stones vrere demonstiated impacted 
ill the ampulla of Vatei the mam pancieatic ducts and much of the glandulai 
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tissue weie deeply stained by bile On examining a micioscopic section of 
the organ it was found that even the minute ducts and acini contained bile 
pigment Only m one case, honevei, have we found definite evidence of 
obstiuction m tiie ampulla of Vater, or of legmgitation of bile, although 
3aundice has been piesent in seven cases It is possible that spasm of the 
muscle surrounding the ampulla (Oddi’s sphmctei) may cause a transient 
regurgitation of infected bile which is not sufficient m quantity to stain the 
bodv of the pancreas 

We have no case to prove that infection ever occuis diiecth from the 
duodenum along the pancreatic ducts Oui work tends to shou that the 
duodenal contents are sterile, or neaily so, and that micio-oiganisms nei''ei 
exist there in sufficient numbers to make im-asion of the pancreas likeh oi 
formidable 

Normally the pancreatic juice is not activated until it leaches the 
intestine If, however, tiypsinogen be converted into tiypsin in the ducts 
oi substance of the organ, rapid destruction of tissue must be expected, pro- 
ducing a condition so like an acute gastiic ulcei that Mayo has spoken ot it 
as ‘perforation of the pancreas’ Activation of trypsin within the gland is 
the predominant factor of acute hsemorihagie pancreatitis A niimbei of 
reagents found m the body othei than enteiokmase can activate tivnsniogen 
chief amongst them being blood infected bfie degenerate leucoevtes and 
certain bacterial toxins 

Archibald, supported by Devei, is satisfied with the tlieoiy of letiojection 
of bile consequent upon spasm of the sphmctei of the ampulla of Vatei as 
the cause of the onset of the disease This theoiv, lioverei, does not explain 
the fact that the destruction of the panel eas is sometimes patchy, uitii isolated 
areas of sound pancreatic tissue showing signs of inflammation oi of bile stain 
mg It seems to us more likely that the activating agent in the inajoutj of 
eases is blood The fust step in an acute inflammatoi y condition is the con- 
gestion of the pancreas and the production of smJl luEmoiihages The 
majority of these occm m the interstitial tissue, but some occurring in the 
alveoli actii'ate pancreatic juice, and local auto-digcstion begins nhich soon 
opens a small vessel providing more blood to activate the tivpsinogen and 
a VICIOUS circle is produced, quickly resulting m the destruction of large 
areas of tissue 

Fai Neoosis — Fat necrosis occuis in all cases of acute pancreatitis It 
may be uideh' distiibuted over the peiitoneunr, but is most plentiful in th^ 
transverse colon, the root of tire mesentery, and the great omentum Fioni 
its distribution its origin was held to be due to the local action of esciped 
pancreatic juice, and this vuew is still widely held , but m a fev cases the 
change has been found in the pericardial fat and the extra pleuial fat places 
which cannot possibly have been exposed to the direct action of the fluic' 
seems theiefore that the occurrence of fat neciosis may be attributed also o 
feimeiits liberated bv the diseased pancreas and circulating m the bloo 
At autopsies we have made caieful search m the fat of othei legions eg, 
subsvmovual — but hav e not found fat necrosis outside the abdomen an 
thorax 
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LIST OF CASES 

Case 1 — Mnich 25, 1911 Gentleman, age 40 After -watching Vaisitj spoils 
in a snow blizzard, returned home at 5 45 and took tea One hour later had pain 

in the small of the back radiating up to both shoulders This increased until 1 40 
a m , when it iias relie\ed bj drinking brandy and hot water 
March 29 Similar pain, relieved bj' brandj 

IMarch 30 Awoke feeling veil and hungry , good breakfast felt dul' about 
10 30 , continued ivorking , 11 15, vomited No nausea or letchms 

March 31 Felt better, noticed bile in urine Took seidlitz powder but bovcK 
■were not opened, 10 30, ‘felt dull’, 1115 vomited, 1125, first noticed jellow 
appeal ance of eyes and face , was seen b> doctoi and sent to bed , 3 45 severe 
abdominal pain commenced , 5 SO, fainted From 10 40 pam increased steaclih 
until morphia 1 gr was administered and patient went to sleep 

April 1 Dozed nearly all day Pam severe when conscious , great thirst 
On examination, the patient was found to be a very fat man He was definiteh 
jaundiced and slightly cyanosed The abdomen was soft and moi ed with respiration, 
liut on palpation a swelling could be felt, starting in the epigasti lum in the mid line 
and extending to the left The sw elling was dull on percussion, the stomach resonance 
bcinsr made out below it Immediate operation ivas advised 

Operation — An incision was made over the swelling just to the right of the 
mid-lme On opening the general peritoneal cavit-v a reddish-blue swelling could 
be seen pushing forward the gastio hepatic omentum and displacing the stomach 
downwards The gall-bladder and ducts were palpated and no stone was felt 
A iransveise incision was then made through the small omentum, and the lessci 
sac found to be filled with blood-clots and pus, which were evacuated The 
pancreas was swollen and soft in places, and was incised in its long axis Theic 
were patches of fat necrosis in the transverse mesocolon A large drainage tube 
was passed down to the pancreas, and the abdominal wound partiallv closed 
The patient’s convalescence was slow’ Pancreatic sloughs continued to be 
discharged for nine months after the operation, but he ultimately made a complete 
recovery He again came under observation ten years later — in 1921 — when he 
was operated upon for repair of a post-operatn e ventral hernia At this time he 
w'Ts a healthy man, with no evidence of pancreatic disease The urine contained 
10 units of dia=tasc and no sugar 

Case 2— Gentleman age 40 For eight days had -vague abdominal discomfort 
which was associated with indigestion and flatulence, and then was seized with an 
acute attack of abdominal pain of such sererity that he fainted On examination 
he w’as seen to be a moderately fat man suffering from seveie shock His face -a w 
pale and sweating, but there W'as no noticeable c-\’anosis Pam was referred to the 
epigastrium and the lumbar region The abdomen moved well on respiration, am 
was soft A transverse swelling could be made out, situated deeplj m the abdomen 
behind the gastro-hepatic omentum The swelling did not move on 
rnd was dull on peicussion, the stomach resonance being identified below i 
temperature w’as subnormal, and the pulse 130 A diagnosis of acute pancrea i 
was made and operation advised 

Oper vtiox — An incision 4 in long was made in the mid-hne in the cpigas 
and the peritoneal cavity opened Patches of fat necrosis were noticed in the 
and small omentum and m the transverse mesocolon The lesser sac w as j 

through the gastio-hepatic omentum, and found to contain a little " 
fluid The pancreas was verj swollen, and appeared bluish beneath the 
An incision was made through its serous covering, starling or er the head and co . j 
along the long axis of the organ to the left extremdr of the &w'elhng red 

stained seropurulent material was evacuated, and some blood clots V m^ntuni 
rubber drainage tube was passed down to the pancreas through the small o 

and the abdomen closed nnnrc sevcril 

The patient made an uninterrupted recorerr but during conraiesc 
putts -like sloughs were discharged through the drainage tube A pos i 



ACUTE PANCEEATITIS 


485 


\entral henna Mas lepaiied in 1920 Ai this lime the palicnl ipjicared ptrfcclly 
Moll, and there Mas no evidence of any pancreatic disturb nice Tlic nunc conlaincd 
no sugar and 10 units of diastase At opciation the pancreas felt norm il but the 
lesser sac was not opened to inspect it 


Case 3 — Gentleman, age 77 Was seized Mitli acute abdominal pain referred 
to the epigastrium and lumbar regions Vomiting was severe, but shock not a 
marked symptom On the folloMing daj he Mas brought to London, and on 
examination found to be slightly jaundiced and definitely evanosed The abdomen 
mo\ed on respnation and Mas soft, but no SMelling could be felt Temperature 
103°, pulse, 120, respnation, 30 Urine sugar, diastase, 2 jO units A diagnosis 
ot acute pancreatitis Mas made 


Operation — O peration Mas performed immediately The abdomen m as opened 
thiough a mid-lme incision above the umbilicus, and patches of fat necrosis Mere 
noticed m the great omentum The lesser sac Mas explored through an incision 
thiough the anterior two layers of the great omentum about three inches below 
the greater curvature of the stomach A bluish swelling Mas seen in the position 
o the head and proximal portion of the body of the pancreas This was incised 
a ong Its longitudinal axis, and clots and blood-stained material weie ecacuated 
drainlfTtL^'^f Palpated in the gall-bladder or bile-passages The pancreas Mas 
uneventf 1 rubber tubes, and the abdominal Mall closed Recoceiy Mas 


thrce^Lcs a’ c"® f^l^tlominal pain for 

she Mas deenlv been diagnosed as subacute appendicitis On examination, 

lespiration aL ^ 'I slightly jaundiced The abdomen moved feebly Mitli 

acute w imperceptible A diagnosis of 

hours ?ater L f operation, and died two 

involving the head examination showed acute hiemorrhagic pancreatitis 

fe lead and practically the whole body of the gland 

three^days^ TnVhld w '"ague abdominal pains and constipation for 

day she was much treated for chronic intestinal obstruction On the fouith 

On examination ’ "'^th very severe lumbar pain and intense vomiting 
The abdomen moved feeblvn'^" sbghtly cyanosed and slightly jaundiced 

above the umbilicus and ^ respiration and ivas soft There Mms marked tenderness 
feeble and irregular * lumbar region The temperature was 101°, the pulse 

of the tSbTed°Lndnfon^''T*5'^'^ operation not advised because 

other surgeons the non patient Later, aftei consultation with three 

did not rally, and difd on Rie rilling 

nnd ''omitmg^'lfnna tL^ abdominal pain 
^^9nIst crossing a lawn n? ^ \ diagnosed as biharv colic 

Pams and collapsed shesLstSf T abdominal 

bhe M as a 1 ery fat woman on c? ® following morning 

She had scveie pam and + UT ° deeply cyanosed and slightly jaundiced 

The abdomen nioied on^rS'^^t"®*® umbilicus and in the lumbar region 

through the fat avmn and was sott, but no swelling could be palpated 

of acute panereatitlTa^re uncountable I Imlnosis 

Opeu vtiox \t o 

^nd fit necrosis noted scatterl?th!’'^°T'^^':r ^ ^ueision, 

blood stained fluid m tlm ^ subperitoneal fat There Mas much 

explored throimh the nlf ^"d lesser peritoneal sacs The pancreas was 

^ r ™'_r 

33 
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Case 7 — Lady, age 40 Had indefinite abdominal pam -which gradualh became 
inoie acute and localized in the right hypochondrium Vomiting became severe, 
but there vas no cyanosis and no jaundice The abdomen moaned sbghtl\ on respira 
tion and theie was resistance to pressure in the upper part, more pronounced on the 
Tight A diagnosis of bihar 5 ’^ colic was made 

Operation —The abdomen ivas opened througti a vertical .ncision to the right 
of the mid-hne When the peritoneum was opened fat necrosis -was observed in the 
great omentum and the pancreas could be felt to be much swollen No gall stones 
could be palpated m the gali-bladdei or biliary passages The lesser sac was explored 
through the anterior two layers of the gieat omentum, and a blue swelling was 
observed in the proximal part of the body of the pancreas This was incised in its 
long axis, and blood-clots and blood-stained fluid w'erC evacuated A large red- 
rubbei drainage tube was passed down to the diseased area of the pancreas, and 
the abdominal wall closed The patient made a good recov^erv, but later came 
up for repair of a post-operativ'e ventral hernia The opportumtv was taken to 
explore the pancreas which was apparently normal The urine examined at the 
time showed 10 units of diastase and no sugar 

Cose 8 — Man, age 55, ventriloquist Admitted to St Bartholomew’s on June 
32, 1913, complaining ot abdominal pain and vomiting For three weeks before 
admission patient had had v'ery severe attacks of vomiting On June 10 he became 
vvorse and vomited incessantly The stools were pale in colour at first, and then 
for a week were ‘very black, like congealed blood 

On admission to the hospital he was a well-nourished man Tongue v^erv 
heavily coated Chest, nothing abnormal discovered The abdomen moved well 
on respiration It was soft on palpation except in the right hv pochondrium, where 
there was some tender resistance Over this area there was an impairment ot the 
percussion note which was continuous with the liv'cr dullness A lump could be 
felt in the epigastrium, but its limits could not be clearlv defined It did not move 
on respiration The knee-jerks were absent Urine acid , albumin + -b , blood 0 , 
sugar 0 Loewe reaction + 

Operation, June 34 — Laparotomy, mid-lme incision, and drainage of lesser 
sac No fat necrosis was seen and no gall stones were found The lesser sac was 
explored through the transverse mesocolon, and found to contain blood stained 
fluid The head and body of the pancreas were hard and enlarged to about the 
size of a Tangerine orange Its centre was deeply excav^rted, and extensive 
hxnrorrhage had taken place into it 

PatixolOgicat Reports — Fluid from peritoneal cavoty sterile Fund from 
pancreas pure growth of B coh June 36 Urine diastase 200 units, no sugar, 
urobilin +, glycuronic acid + Cammidge’s reaction negative after fortv eight 
hours Fmees no excess of fat Vomit acid, blood, bile Loewe s test, -f 
On June 21 several sloughs were washed out through the tube On June 21 
patient collapsed siiddenlj , and died the next day 

PosT-vroRTEvr — Lesser sac contained masses of necrotic tissue and pus A 
huge portion of the pancreas was apparentlv’ normal, and on section showed a roimu 
celled infiltration Fat necrosis was very limited, the few spots being on the great 
omentum and in the iliac lossm No signs of cholecystitis or gall stones 

Case 9 — Man, age 50 street salesman Admitted to St Bartholomew s 
Jan 26, 1935 On Dec 18, 1914, patient was thrown off a lorry, injurmii his head 
and abdomen, and was unconscious for about half an hour The accident w is 
followed bv’ severe pam in the abdomen and back, and mornin" vomiting 
resumed work in three davs and was fairly well until Jan 10 1915, when he fu^ 
noticed a swelling in the epigastric and umbilical regions On Ian 16 he had a large 
excess eif alcohol , on the morning of Jan 17 he drank a tumbler of cold water m 
was immediatelv seized with a griping pam rroiind the umbilicus which doii it 
him up The swelling was also noticed to have increased m size a 

suspended for three davs, and followed bv hmmaturia On Jin 24 he had i se 
attack of pam He had been a heavv drinker for ten vears He had dvsenten 
3891 and lumbago in 1904 There was no historv of jaundice 
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On ndmission to hospilil he 'w is i lienMlv built man , Ins lace Mas puffy and 
shghtlv ejanosed The abdomen Mas scr> soft and distended, and moved Mell 
on respiration A large miss Mas felt in the abdomen cs-tending from the ensiform 
cartilage to the iimbihcus M Inch Mas tender md non-fluctuating Thchscr tlullncss 
Mas decreased, and free fluid demonstrated m the ibdomcn Red blood-cells, 
4,640,000 , M'hite blood-cells, 32,800 Urine contained sugar A diagnosis M is 
made of acute hamiorrhagic pincicititis 

OpERSTioN, Jan 26 — ^Pancreatotomv and drainage A mid-hue incision msis 
made, and patches of fat necrosis Mcie noticed in the great omentum The lesser 
sac Mas explored through the gastrocolic omentum Tmo sMcllmgs mcic felt, one 
oier the head of the pancreas and one extending fioiii the left side of the body of 
the pancreas toMards the spleen The> eontamed much blood-stained seious fluid, 
Mliicli ivas evacuated A large rcd-iubber tube Mas used to dram the lessei sac 

tfter the operation the Mound continued to discharge blood-stained serous 
fluid ivliieh subsequently became infected Mith cohforni bacilli and streptococci 
Several sloughs of pancreatic tissue Mere extruded at different times The patient 
Masted gradually, and died on March 4, 1915 

Post-Mortem —P at necrosis Mas mcU marked The ictiopcritoneal tissues 
Mere suppurating profusely, and in the neighbourhood of the attachment of the 
mesentery Mere represented by large putty-hke sloughs, apparently originating from 

le pancreas The liver M'as very fatty and the gall-bladder large No gall-stones 
Mere found J J «= » o 


A ^ age 42, garden constable Admitted to St BartholomeM’s on 

an" 1 ’ ■'^hen patient M'as on duty he Mas seized M'lth an 

Mh^V '’■odominal pain M'hich caused him to fall doMn and to vomit The pain, 
Im ' na* most severe in the epigastrium and lumbar regions but also felt m the 
attach'^ domen, and the vomiting, persisted until his admission to hospital Similar 
ten day° vomiting M’ere experieneed m 1907 and 1909 , these lasted about 

was ■"eighed 20 stone at the time of his admission to hospital There 

someMhni^*^ l^'^^'^dice of the conpinetiva The tongue was furred, and the lips were 
Ma" rerv Temperature, 100 2° pulse, 10 1 , respiration, 24 The abdomen 

tendernLs coiered Mith fat, and moved fairly well on respiration There was 
IVhito if epigastrium No swelling palpable pei abdomen 

albumin -f- Loewe test,+ Urine bile, -f, acetone, 0, sugar, 0, 

^ase Mas diagnosed as acute haemorrhagie panereatitis 

M as made — ^Pancreatotomy and drainage A mid-line incision 

blood stain umbilicus, and the peritoneal cavity was found to contain much 

lessei sac There was well-marked fat necrosis in the omentum The 

broMn fliiirl'^* through the gastrocolic omentum, and a large collection of 

pancreas Mith sloughs found There was induration of the head ol the 

hours after tl present in the gall-bladder The patient died ten 


Mere 

Post , ' °P®’^‘ition 

r ost-Mortem 
general peritonitis 


with 


■Examination showed acute haimorrhagic pancreatitis 
Anaerobes and B coh were cultured from the pus 

Ilad^ufferp 44, engineer Admitted to St Bartholomew’s, Jan 6, 1917 

ittack of ni abdominal pain since 1913 In January, 1916, he had a sudden 
lie had a sim'*! abdomen, Mith vomiting In June, 1916, 

side of the il attack On Jan 4, 1917, he awoke Mith severe pain m the right 
until lie Ma\^ Mhich caused him to double up and vomit The pain continued 

been .ruen ® ‘’^™*tted to hospital tMO days later The patient, mIio had previouslv 
, "orphia bv Ins doctor, Malked into the Mard Temperature, 99° , pulse 


1 !0 


'the abdonr^ ^ m cll-nounslied man and looked healthy mere m is no cyanosis 
Mas Tcneral f distended and pendulous, and moied on rtspiration* There 
iiothinrr ni!' resistance m the right ihae fossi Per rectum 
'cute could be discoNcred Urine mis normal A diagnosis of 

'ppendicitis Mas mide 


sub- 
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Operation, Jan 8 Through a gridiron incision the appendix was examined 
and removed It was foimd to be slightly inflamed, but not sulticientlv to cause 
the symptoms A second incision was made half an inch to the right of the mid line 
below the umbilicus The lesser sac was lound to be filled -with blood The pancreas 
was swollen and soft, and its anterior surface was incised longitudinally and the sac 
drained The gall-bladder and ducts were normal An examination of the fluid 
removed showed the presence of blood but no organisms The patient made an 
uninterrupted recovery, and was discharged from hospital on Feb 7, 1917 On 
Jan 29 the diastase of the urine was 32 units No sugar was found m the urine at 
any time, and Loewe’s test was not applied 

May 1 92 3 Patient again seen, suffering from an attack of gout 

Case 12— Woman, age 57, cook Admitted on June 16, 1915 Had liad 
indigestion and flatulence for years, and often had epigastric pam and lonuting 
On June 15 at 10 30 am she experienced a very severe attack of epigastiic pain 
and vomited several times The attack continued until her admission to hospital 
As a child she had small-pox and typhoid fever On admission she was seen to be 
very obese and drowsy , her complexion was cyanotic The tongue was heavily 
coated , the abdomen was very full and pendulous and moved slightly on respiration 
there was marked tenderness m the lower epigastric region, and some tenderness 
m both lumbar and umbilicus regions There was shifting dullness m the flanks, 
and a fluid thrill was obtained through the lower abdomen The urine contained 
no sugar or blood, but a slight amount of diaeetic acid and 200 units diastase 
Loewe’s test was negative A diagnosis of acute haimorrhagic pancreatitis was 
then made 

Operation — On June 18 a laparotomy was performed Fat necrosis was found 
m the extraperitoneal fat, and the lesser sac was filled with a blood-stained fluid 
which was sterile The pancreas was sloughing and full of blood clots The lesser 
sac was drained with a large red-rubber tube Recovery was slow , and a tube had 
to be left m until Aug 31 owing to continually discharging sloughs from the pan 
creas Patient had periodic attacks of abdominal pain, chiefly on the left side , 
these giadually subsided The wound wras completely healed when the patient was 
discharged on Sept 8 At no time during the period she was m hospital had sag ir 
been found m the urine , Loewe’s test was negative on June 22, 1915 , and on June 
24 the diastase of the urine was 100 units 

Subsequent History — ^IVell until February, 1916, when she had a similarattack 
of pam and vomiting which lasted for a few days Further attacks were cxpciienced 
in June 1916, November, 1916, and March 1917 In May, 1917, she was re-adnutted 
to hospital for operation for post-operative ventral hernia On May 19 an examinatiOT 
of the urine showed 0 3 per cent of sugar and 8 units of diastase On Mav 25 191' 
she had another attack of acute hiemorrhagic pancreatitis Laparotomy was per 
formed by Mr Blakewa> , and a little blood-stained serum found in the peritoneal 
cavitj’’ This was mopped out and the abdomen closed Culture from the 
gave no growth On May 31 1917 the urine contained a trace of sugar and l-o 
units of diastise She was discharged cured on June 17 

Case 13 — Man, age 38, cook Admitted to St Bartholomew’s, July la 191-, 
complaining of seiere abdominal pain On Julj 15, after drinking an iced 
the patient w as seized wath very' acute abdominal pam referred to the region oi > 
umbilicus, and was brought up to the hospital He was a very fat man, 
admission was cyanosed and suffering from acute dy^spnoea The abdomen was s 
and moied on respiration, and no tumour could be felt The urine eontainci • 
large amount of sugar and 200 units of diastase Cammidge s test w as i 

Operation was not thought adsisable, and the patient was transfcrrci 
medical ward, where he died on July' 22 1912 

PosT-iiORTEM — ^The pancreas w as found to be soft and homiorrhagic f 
weighed 100 oz and showed well-marked fatty cirrhosis The gall 
ducts were normal There were large areas of lit necrosis m the per 
ind the kidneys showed acute nephritis 
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Case 14— Man, age 40 Admitted on April 10, 1011 complaining of sc\cre 
abdominal pain Laparotomj i\ at. performed immcdiatclj and the pancreas drained 
The patient died a ie\\ hours latei 

PosT-noRTCM — Examination shoned the body of a verj fat male Thcic aNas 
blood stained fluid m the peritoneal cavity, and cxtra\ as ition of blood behind the 
peritoneum There vere patches of fat necrosis amongst the retroperitoneal fat 
The pancreas vas swollen and completely hmmoirhagic and is prcser\cd in the 
museum at St Bartholomew s The gall-bladder was shrunken and contained 
several small calculi The stomach showed acute dilatation No organism could 
be groaaaa from the pancreas oi gall-bladder The heart’s blood and peritoneal 
fluid contained anaerobes 

Cfl 9 c 15— Lada, age 42 Whilst on holiday was seized with sea ere epigastric 
pain and a'omiting She aaas seen ba' a local doctor and diagnosed as perforated 
gastric uleer, and sent by ambulance to London 

Mig 4, 1923 On examination, the signs aaere found to be rather obscured by 
morphia The patient was fat, and there aaere no cyanosis and no jaundice The 
abdomen was tender in the lower epigastrium and to the right ol the umbilicus, but 
was fairly soft and moved on respiration There was no tenderness m the lumbar 
legion The diagnosis avas ’ appendicitis, ’ cholecystitis, ’ acute pancreatitis 

Opervtion —The abdomen avas opened through the right rectus muscle The 
appendix and gall-bladder aaere normal, but blood-stained fluid aaas seen betaa’een the 
laaers of the great omentum The lesser sac aaas then opened beloaa the stomach 
and bloodstained serous fluid evacuated The head of the paneieas avas savollen 
and sott The pancreas avas incised m its long axis and tavo large drainage tubes 
were inserted to drain the lesser sac No fat necrosis avas observed at this stage 
The fluid from the lesser sac gaa^e a pure groavth of streptococci on culture, and the 
mine showed a diastase content of 100 units The tubes were removed on Aug 10 
On Aug 25 at 2 p m the patient had severe epigastric and lumbar pain, accom- 
panied by vomiting, and avas given morphia gr At 5 p m when examined she 
said ^ she felt veiy well There were no nausea and no cyanosis Temperature, 
08 4° pulse, 80 The abdomen moved avell on respiration, md there avas only 
slight tenderness in the epigastric and lumbar regions 

•lug 26, 4 am The pam recurred avith greater severity, the temperature 
Oropped to 96°, and the pulse rose to 100 She was sweating and collapsed There 
was a slight icteric tinge in the conjunctiva, but no cyanosis The abdomen moved 
^'as soft but there avas great tenderness aboa^e the umbilicus and to the left 
ot the second lumbar vertebra It aa'as decided to operate 

Operation — The abdomen was opened through a mid-hne incuion 
extending downavards from the xiphisternum The gall-bladder and ducts wtTf 
lesser sac avas opened through the anterior taao layers of the great 
a little blood-stained fluid and a feav small panel eatic sloughs we-re 
, There were a feav spots of fat necrosis in the transverse mesocolon The 

111 swollen throughout its length, and one soft spot avas found about flu 

insort^i 'I’he organ avas incised in its long axis and a large drainage tiilu 

inrl if” opening in the great omentum aaas stitched to the parietal peritoneurri 
1 C remainder of the abdominal wound closed 
of -ii a ^ folloavmg the operation the patient had occasional severe attar fc. 

rnnt which lasted taao or three minutes each On Aug 29 the dia fa-r 

urine aaas 100 units, and on Sept 3 it had fallen to 10 units q,, 
^ 1 ^ out On Sept 9 there avas severe nausea and some cpi^^ tnr 

' m'esthetic aaas administered and the large tube reinserted into tfu, 
VccoaTrt ^ pancreatic sloughs aaere removed This patient made a 

-—(This IS an additional case winch is still under observation, and ta- „,rt , 
some points referred to) Mom in age 4G, housewife i 

fr * ®'*ttholonieaa s, Noa 8 1923 complaining of abdominal pain Jf,,f ^ 
''’tuleiiee for a cars, and for the last taao aeirs had been suhjcei f, ’ ‘ 

' ' eve-re 
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attacks of pam in the light hypochondriiim witli vomiting and slight jaundice 
Tliese attacks recurred every tvo oi three months and lasted foi three to fl-ie da^s 
On Nov 3, 1923, it 4 0 am she was seized with severe pain in the right Inpo 
chondrium and epigastrium, having one hour previously vomited bile stained fluid 
The pain persisted intermittentlj^ until admission, five days later 

On examination, the patient was seen to be a stout woman ivith a someiihnt 
dusky complexion, but no cyanosis of lips or cheeks The conjunctiva vas shglith 
yellow and the tongue eovered with moist ivhitc fur Temperature 100°, pulse 100, 
respiration 26 The abdomen vas very well covered and moved yell on palpation 
There was slight tenderness in the light hypoehondrium but no tenderness in the 
right iliac fossa, no rigidity of the right rectus muscle, and no swelling palpable 
The knee-jerks were present and there was no oedema of the legs The urine iias 
dark j^elloy , S G 1020, acid , bile pigments present , no albumin and no sugar , 
urinary diastase, 50 units AVhite blood-count, 17,000 per c mm 

After admission to hospital the patient complained of a pricking pam m the 
left hypoehondrium on deep inspiration There was no vomiting, and apart from 
the pam on inspiration she was fairly comfortable On Nov 11, some pleuritic 
friction sounds were heard at the base of the left lung in the mid-axillarv line On 
the same day the patient passed per anum a faceted pure cholesterol gall stone one 
quarter of an inch in diameter The diagnosis -was made of cholelithiasis with gall 
stones in the gall-bladder On Nov 14, Loew'e’s test was applied and found to he 
negative Urinary diastase, 100 units W B C 20,000 An additional diagnosis 
of subacute pancreatis was now made and immediate operation recommended 
During the period of observation (Nov 8 to Nov' 16) the temperature varied from 
99 5° to 100 5°, and the pulse from 98 to 105 The bow'els were opened, there was no 
vomiting, and the urine was free from bile pigment aftei the second dav 

Operation, Nov 16, 1923 — The abdomen was opened by a right supra-umbihcal 
rectus incision The peritoneal cavity was found to contain some blood-stained 
fluid, and numerous areas of fat necrosis were observed on the great omentum The 
gall-bladder was enlarged and contained numerous stones This was removed, and 
the cystic duct was ligatured close to its junction with the common bile duct the 
latter duct contained no stones The body and tail of the panereas were found to 
be enlarged and indurated and projecting abov'e a ptosed stomach The gastro 
hepatic omentum was divided and the bodj^ of the pancreas incised in its long aM?i 
vs hen a mass of black slough was remov'ed Some haemorrhage from this area was 
controlled with gauze plugging, and a large drainage tube was inserted down to the 
space in the pancreas The cut edges of the opening m the lesser omentum were 
sutured to the parietal peritoneum, and the wound closed in layers, catgut being 
used entirely for the buried sutures ^ 

After the operation the temperature tell gradually to normal on Nov -t 
Pulse, 88 to 100 The plugging was remov'ed on Nov 19 and the wound drcsseil 
four-hourly for the first three daj's There was free discharge of blood staincc 
purulent material and greyish sloughs fiom the pancreas Bj’’ Nov 21 the 
diastase fell to 50 units, but was 100 again on Nov 25 and Nov 28 On Nov - 
the WBC had fallen to 10,000 The free discharge of thick purulent inatcnn 
and grevish slpughs still continuing the wound is irrigated twice dailj 
Dec 1 Progress continued, but drainage tube still m 
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FRACTURE OF THE FEMUR A CLINICAL STUDY 

By R H^iSIILTON RUSSELL, Mi.iiiOUUNr Vustrattv 


The man ■\\ho invented the teim ‘simple fnctmc’ has been called an uncon- 
scious hiimoiist, and the quip domes some justification fiom the ficqucncv 
Mith 11111011 closed fiactines aie found to picsent so much difficulty in then 
management as to lequiie opeiatue fixation of the fiagments All aic agieed 
that the opening up of a simple fiactuie is a measnie to be deploicd , but all aie 
not agreed as to the exact leasoiis 11111011 lendci such a sciious step impel ative 
lie hold that theie is only one cncumstance that can justify such a suigical 
Procedure , that is, mechanical impediment to the lejiosition of the fiagments 
To put it eoncisclj’’, the pin pose of opeiation must only be to enable fiagments 
to he biought into position , and operation is not justified when its jiuipose 
IS meiely to keep them theie Dmmg the last ten yeais the method I shall 
desciibe, and its guiding pimciiiles have been veiy thoroughlv tested at the 
- ined Hospital, i\Ielbonine, and dining the last two yeais at the Cliildien’s 
Hospital also 


I purpose to examine hist the pioblems piesented bv the simplest kind 
0 simple fiactuie, m uhich theie is no obstacle to the lestoiation of the 
lagnients to their 1101 mal position, no mcaiceiation of the bioken ends in 
so^ issues, no mteiposition of muscle In such a case (and of such aie the 
ige niajoiity) the fiagments can be easily biought into good position and 
imim allied there , and fiom its caieful study pimciples will emeige that should 

ound of value m the tieatment of all vaiieties of fiactiire imolvmg the 
long bones 


I-et us suppose a jiatient with fiactuie of the middle of the femoial shaft 

lust admitted to hospital 

coi t ^ IS Shortened Why ^ — The shoitenmg is caused by the tonic 

and <^eitain long muscles that aie attached above to the peli ic bone, 

fibuh^Tp^^^ entile length of the thigh to be mseited into the tibia and 
uiaiiilof'T these theie are tiio opposing sets, consisting (111 the 

leni liunistiings and the lectus femoiis Hence the semidiagiammatic 

‘*tioii ot these muscles alone in the figuie , foi the numeious muscles 
of slioit femui itselt play little if any pait m the pioduction 

cniiig, and foi the sake of clearness aie omitted from the diagiam 
fiom (uhich must alii ays be caiefully distinguished in oui minds 

piactical^*^'*^^* uchon) is a physiological piopeity of living muscle, uhich foi 
s>t retched causes the muscles to behave like lubbei liands slightli 

*0 llieu collect length is maintained by the length of the feniui and 
f ^^'0 femur is bioken they shoitcn and pioduce ovei-iidmg of the 

"ilTlia*^ ^ Heie the analogj- ends foi lubbei once leleased fiom its tension 
c no fuitlici poiiei of contiaction iiheicas the tonic shortening of the 
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muscles Avill be piogiessne Hence the evcessive shoHennig, amounting to 
of the^femm almost mvaiiablv complicates an ununitecl fiactme 

Om fiist aim, then, amII be to pull out these muscles to then collect 
length, and when ue have accomplished this iie may he suie that eiciv 
othez stiuctiiie in the thigh mil be in its coiiect position, including the frag- 
ments This does not mean ‘exact anatomical reposition’, which is neitliei 
necessaiy nor even, in my opinion, aliiavs desirable I shall shoitlv allude 
to this later 


What must we Pull upon 9_Cleaih the tibia and fibula, seeing that the 
muscles aie attached to them We aie going to use stiajipnig and bandascs 
foi the extension, and we shall accoidmgA not Caiiy them aboi e the knee 
foi leasoiis that aie obvious I think that the piactice, nhich seems unneisal, 
of caiiying the stiapping up the thigh indicates some confusion in oui mental 
pictuie of the object to be attained Anxietv as legaids the ligaments of 
the knee seems also to be felt , but this is quite needless, foi the ligaments 




Fio 283 — Illustrating the action of the long muscles m producing shortening 


ol the knee, being attached to a fiagment, cannot be subjected to sti etching 
The whole of the extending foice will fall on the muscles, none at all on tlic 
ligaments, to convince oiuselves of this, we only have to leflect that if the 
muscles weie seveied at the seat of iiacture the limb would diop off 

How must we Pull upon the Tibia and Fibula’— If we mnelv attach i 
weight to the leg to pull out the thigh muscles, it is obvious that the leg and 
thigh will havm to be m a straight line, oi the thigh muscles cannot be 
extended But this will nevei do, toi one among seveial icasons, it vioukl 
be iiitoleiably uncomfoi table , and peifect comfort, as ue shall sec is the 
fiist essential lequnenient m any appliance foi the tieatment of a fractine 
We must have tlie knee slightly bent , but the bending of the knee is meow- 
patible with the necessaiy pull on the thigh muscles that aie attached to t ic 


tibia and fibula „ . 

In a difficulty of this kind I alwav's aclvnse mv students to do tins i 

take hold of the fiactuied limb with both liands and bung it mto pertec 

position Holding it tlius, study eaiefulh the position and 
forces you are applv mg Then see if v on cm dev ise some jilan 
similar forces rn an apparatus of some kind In the case o 
femur, how dots the surgeon manipulate it in oidei to chav 
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muscles^ He Mill do it in the followni" ^\a^ (/'hif 2‘5l) Standing )n tilt 
side of the bed he passes tlic left li.ind iindei llic knee the light hand gi<i‘>ps 
the leg abo\e the ankle Nom he gi.ulnallv c\cils a little pottci the light 
hand pnlhng hoiizontally totsaids the foot of the bed the left liancl up touaids 
the ceiling niosth but Mith a slight inehnation footwaids also The dnettion 
of the foices being excited b> the snigcon s hands aie indicated bv the allows 
111 the pictnie The limb will not eoinc out to its piopci length all at once 
but the patient will feel iiioic eoinfoi l.ible and will instinctivclv know that 
his limb IS being skilfully and piopeiK h.indled 

The surgeon now loasons thus T am sine that this is the light wav to 
get the thigh out to its piopei length if onlv the thigh inuselcs wcie cpiicscent , 
but they aie not owing to the patients apjnchensioii and fe^Cl Weic I 
able to stand heie doing this foi .i few liouis oi until he sleeps, then theic 



fr' ' . I 

JUilliilWii 

ijir 

^tvipulation to draw out the thigh iniiscles, the direction of the forces 
exerted being indicated arro\\s 

tlet ise some obviously that is not possible I must then 

bie, that uiH of doing what I am now" doing , something that wall not 
fhe leturn of absolutch comfoitable. and in that wav favoui 

The quietude 

uaj aiiangement shown in Fig 285 was evolved in 

"0011 s left hand™ i ^ sling beneath the knee coiiespondmg to the siu- 
^urgeon’s tigh^ 1^ hoiizontal tiaction on the leg coiiespondmg to the 
^0 noinmally donhl t-i ^ arrangement piovides that the pull on the leg shall 
iiiochRed by re iipuaid lift at the knee, although actually somewhat 

’oqiiued is as ^etueen purie5"s and cord The special appaiatus 

■''5 requne(^j tIu!' *^'01 head head-to-foot bai that can be shifted lateiallv 
oan le fitted to the oidmaiy foiu-posted fiame , but a 
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convenient nay is to use nieiely two npiights at Lead and foot lespectneiv, 
secuiely lashed to the bedstead 


2 An auangcment to which mav be attached a couple of pulleys hevoml 
the foot of the bed These pulleys should be in a hoiizontal line nith the foot 
of the patient when the leg is lying honzontally on a pillow with the heel just 
deal of the bed A convenient nooden oi non biacket can easily he made 
by tiic caipentei oi tJie splint-makei 

S Foul block-pvdleys and suitable flcMble eoid 

Application of the Apparatus — Usually an aniesthetic is not lequiied, 
childien have been known to sleep thiough the whole pioceduie 



1 The leg haMiig been piepued in the oidinaiv vay is fitted vith ^ 
spicadei Oi stiiiup close to the sole of the foot b} a method similai to that 
used m ‘Buck’s extension’, but with t«o inipoitant diffciences («) | 
strapping is not earned aboie the knee, {b) The spieadei is pioiidcd vi^J* 
pullev A pattern of spieadei ve hai e found com enient is shovn in /‘ig ^ ^ 
but its essential featuie is that it must be long enough (5 in ) to 

the stiapping sufficiently to piotcct the malleoli from jircssurc *“ 

bandage ovei all horn the loots of the toes to the knee, and the leg is ica 

2 The placing of the pullei's (see Fi^s 285, 287) Iirst, 
tied to the oveihead bai in such a position that a \eitical cioppcc 
shall meet the leg veil belou the knee Pullevs B and O aie to ic ‘ 
sfpaiately to the bai bejond tlie foot of the bed j pullcj JS 

to the spitadei 
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3 The ki\ee-sliiig is noi\ passed beneath the knee, whicli all tins trine has 
been lying comfoitably on a ]nllo'n The sling should be bioad and soft, 
a soft lough towel snitabli folded ansneis well The ends of the sling aie 
now secuiely tied togethei iMth the coid, iihich is then passed thiovigh the 
pulleys in the following oidei (fl) Up to pulley A , 

(b) To pulley B beyond the bed , (c) To pulley C 
on the spieadei , {(I) To iiulley D (com 2 ianion to B) 

4 The surgeon non stands at the foot of the 
bed and slowly tightens up eveiything, and then 
the iveight is cittaehed He next takes a soft 
pillow and adjusts it comtoitablj'' beneath the thigh 
to pievent giavitational sagging at the seat of 
iiactnie Caie must be taken that the pillow is 
leally soft a common fault is to have too hard 
and tightly-stuffed a jiillow foi this purjiose Next 
lie looks to tlie heel , it must not be touching the 
bed, and he aiianges anothei soft jnllow beneath 
the leg and tendo Aclnllis to jnevent it fiom 
doing so And nmv the patient ivill be absolutely 
comfoi table, and lest of both mind and body Fic 280~The spreader 
(mcludnig thigh muscles) -will come to him Finallv, 

caieful measuiements aie taken fiom the lowei extiemity of the anteiioi 
supeiioi iliac spine to the iippei maigm of the patella on eithei side Quite 



Fie 287 — Sliofling tlie nirangcincnt of the pulle\s 


s ms 



possihh csjiccialb if the manipulations ha\e been leisuiely and uniet the 
length will all each be neailv normal 

I notice tint the fust question usually asked is “ Wlnt picAcnts the 
occuncnce of cvcision ’ Tiic knee-sliug pre\enls it Upward lifting of the 
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bent knee is the natuial A\ay of inA’-erting the limb, ulien Me ivish to collect 
eversion instinctively ive first bend the knee And then lift it upivards The 
piactical fact is that eveision give‘; no tiouble 

The usual Aveight lequned foi an adult is S lb , foi infants and oldei 
clnldien | lb to 4 lb These Aveights, it Avill be noted, aie doubled by the 
pulley Aiiangement nominallv, but in piaetice it ivould seem that theie is 
consideiable modification of the pull one way and anothei, and consideiable 
latitude AVithm tlie lange of eBejency The tiuth seems to be that leally a 
Aeiy modeiate pull is adequate luoAuded that it is faiily constant and coni- 
foi table At the end of the thud ueek i\e alMa 3 ’'s seek to leduce the weight 



Fig ^8S — -llode of flctton of the fcH o forces employ ed A Correct po^ttjon B Fa J!t\ 

position 


The house siiigeon’s dut^ will be to take the measinemcnts at least cien 
raoining and ei'^ening, and to inspect and adjust the pilloii s beneatli tlie ting i 
and the leg so that there may be no backwaid sagging at the seat of fiacturc 
and the heel shall not be in contact with tlie bed It is aci^ little to require 
of him, but Aihile it is Aei}" little and veij’’ easA--, j^et it is absohiteiv 
pensable and must be faithfulh^ gnen The appaiatus is far from len':? 

‘fool-pioof’, and cannot and Mill not look after itself i ii. 

Survey of What has been Done —Tlie thigh muscles aie being ‘^''tencieu i 
a combination of two foices We hare seen why it is impossible to at 
object by a single foice acting m a stiaight line The accompanAing ‘ 
(Fig 2SS A ) M ill make ca ident the mode of action of the tw o forces P 
By consti acting a paiallelogiam of forces on them it is seen tlia le r 
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^Mll lie in the line of the thigh Again, it will be noted that we have appaiently 
taken no nieasuies to secuie and pieseive good ahnenicnt , but bad alinenient 
need nevei be seen in fractiiies tieated in this wa}'' Oui teaching on tins 
inattei is veiy simple, and is somewhat at vaiiance with tiaditional views , 
it may be stated thus — 

1 In a hmb pievioudy noimul that is 1 endeyed 'peifectly comfoy table in a 
natuial position, mnsculai action is nevei the cause of displacement of fiagments 

2 The causes of malposition of fiagments aie thiee in nuinbei, viz 
(a) Unnatural position and discomfoit , {b) Aetion of gravity , (c) Splints 
Some explanation is demanded, and we will examine these eauses of trouble 
sei latim 

a Unnaimat Position and Discomfoit — I believe that the most universal 
and the most unfortunate error that has hampered the treatment of fractures 
is the belief (under which I m common with others laboured for many years) 
that the limb must be placed m a certain position to meet the supposed 
leipniements of a short proximal fragment that is being uncontiollablv dis- 
placed by a certain muscle I would instance the case of the iliopsoas muscle 
nr fracture just below the lesser trochanter , and an equally good example 
taken from the upper extremity ivill be the visible displacement of one or 
othei fragment of a broken humerus by the deltoid muscle It would at 
first siglit appeal almost incontestably right m principle that the limb should 
be brought into ahnement uith the proximal fragment that is being pulled 
out of place in this way I submit, however, that this is not so, for the follou - 
nig reason The visible displacement, obviously caused by muscular action, 
is onlj a transient phenomenon, and will disappear as soon as the limb is put 
into a comfortable position and the surgeon’s back is turned So that when, 
uith consideiable pains and ingenuity, we have fixed the hmb m an unnatural 
and nncomfot table position in deference to the proximal fragment, we shall 
md (01 not find) that the proximal fragment ten minutes later rviU have 
Clanged its position altogether, that it and its muscles have assumed the 
position to nhich they are accustomed, and that the position we have assigned 
tie hmb is altogether wrong We ought to have disregarded the proximal 
lagment altogether, and placed the hmb in a position that we know to be 
intuial and comfortable, with the assurance that the position which is natural 
cn comfortable for the entire hmb will be equally so for the proximal flag- 
men m common with the rest, and that such position will be that which it 
vill assume 

iluscles are the cieatuies of habit and the slavms of custom In a broken 
m, eieiv muscle and muscle fibre will co-operate in the endeavour to 
pi even e tlie position to which it has always been habituated, and the last 
ml ^ ’^mscle udl do will be to abuse its liberty by displacing a fragment 
o an unnatuial and unaccustomed position Hence the remarkable circum- 
^fuice that mth our methods faulty ahnement (other than that induced by 
-mvi r) IS practically never seen, although great liberty is permitted 
^ t follons moi cover that whether the fracture is 111 the upper, middle, 
anl°n^*^ tieatinent is exactly the same, the position of the limb 

'' JF of extension is equally appi opr rate in all three cases 

>c foicgonig paragraph had scaicclv' been wiittLii wlien the following 


498 THE BEITISH JOUENAL OF SUEGEEY 

cuiious iHustiation of its tuith occmied I saiv in consultation a veiv stout 
woman who I Mas told had a supiacondylai fiactuie of the femui in veiv 
good position I gave a cursoiy glance at the singulaily misleading skiagiam, 
and M^as M^ell satisfied It was not until she had been undei tieatment foui 
oi file M'eeks that I Mas infoimed to my amazement that a mistake had been 
made and that the fiactuie M'as not a supiacondylai fiaetuie but a sub 
trochanteiic one Theie M^eie othei ciieumstances, M^hich need not be detailed 
that conspired to bung about this almost inci edible incident , but the essential 
point IS that the tieatment M^e believed we Meie appljung to the supiacondvlai 
fiactuie answeied equally uell foi the siibtiochanteiir, and the lesuli could 
not have been betteied 

b The Action of Giaiuty — This is the sole inescapable cause of angulation 
m the case of the femui, and is met and countei acted Muth the utmost ease, 
as has been ahead}'’ desciibed It is a great advantage of oiii simple methods 
that the seat of fiacture is alnays exposed to inspection and easv handling 

c Splints — The means of ai oiding this source of difficulty is obvious 
The Thomas splint, invaluable foi many puiposes, Me nevei employ m the 
tieatment of fiacture of the femui, M'hethei simple or compound 

To recapitulate In fiactuie of the femui, given a method of pulling out 
the thigh muscles to tlieii normal length bv an a])phance that is peifectlj 
comfoitable, nothing will then lemam to be clone excejit to counteiaet the 
effect of giav-ity at the seat of fractuie 

This sounds almost too simple, it is, howevei, absohitelv correct in 
principle, and it woiks well in practice when earned out with caie E\peiience 
has shown, howev'ei, that the jnactice presents difficulties and pitfalls that 
have to be known and recognized What at first sight appear to be small 
details m the management of the coid and jnilleys turn out to possess 
unexpected possibilities I am always interested vv'hen asked by a house 
surgeon to see a case that he thinks is not satisfactoi}' , it often ends in a 
valuable addition to the knowledge of us both I Mill endeav'oui to give the 
substance of some of our bedside discussions with conciseness 

Examples — 

Eraniple 1 {Fig 288, B) — Patient has been in several dav's, but the leiigtn 
will not come right The reason is at once obvnous , the foot is too higi; 
and this I hav'e found to be the most frequent of all eiiois for some leason 
The heel should be almost, but not quite, touching the bed, vvlieieas here i 
is several inches away fioni the mattiess We must lower the extension 
pullev's to the proper lev'el, so that the leg becomes lioiizontal (Fig 288, 
and we must understand cleaily the significance of this mistake anr m la^ 
had happened as a result of it In the first place, a great part of the 
was emplov'ed m counteracting the weight of the limb, so that theic 
powei left foi the purpose of extension of the thigh muscles , and lev v 
not being extended at all, or vmiy little It is well, abo, to leflec on 
had happened to our paiallelogram of foiccs, owing to the ^ 

havmig been so diminished , at the best the resultant (if there was a 
would have been diiected almost veiticallv upwards and in 
the thigh at all Now that the leg has been bi ought down to the 


FRACTURE OF THE FEMUR 


m 


wt shall find that tlie length will be distinctly impioved at once The patient 
be move comfoitable , and this is not mciely a humane consideiation 
but a physiological one, and of fundamental impoitancc in the tieatment of 
tl ft cXctux c 

Example 2 —The same difficulty as to length Heic, although the 
position of the leg and thigh is light, the fault lies in the diiection of theupuaid 
pull on the knee The pulley A is Uiongh'' placed, being too fai up ton aids 
the bedstead-head, uith t!ie lesult that the upuaid pull is lathei agvinst the 
hoiizoiital pull instead of co-opeiatmg with it All ue hai e to do will be to 
shift the position of pulley A footivaids so as to change the diiection of the 
lifting cold The pull on the thigh can often be conveniently incieased or 
diminished iiithm naiioii limits by meiely alteiing the position of pulley A 
headiiaids or footivaids as the case may be 

Emrnple 3 —The same difficulty as to length The patient is a child, 
and v’lll provide a study of gieat inteiest— the pioductioii of shoitening by 
too heavy a weight It is most likely to be seen in cliildien, foi leasons that 
aie obvious , at the same time its teaching ajiplies equally m the case of 
adults In evamination iie find that the position of the leg and foot is 
horizontal that the position of pulle}'^ A is light, and that oui paiallelogiam 
of forces is consequently as it should be But we notice that the child’s pelvis 
IS much pulled down on the iniuied side, so that it is lying veiv obliquely 
Tins e^plams the shoitening, and ive now find that, tluough erroi, a Height 
of 5 lb IS being used, iihich is a gieat deal too much foi a child thiee oi 
four years old What has hapjiened is that, by the pulling down of the pelvis, 
the limb has been In ought into a position of extieme abduction I do not 
think it is always lealized that, while some abduction of the thigh in the tieat- 
nieiit of fiactme is favourably legaided, the amount peimitted should be 
caiefully limited, and should not be moie than is piesent iilien a man stands 
iMth his heels thiee oi foiu inches apait 

The means by winch abduction of tlic limb causes over-iiding of fiag- 
ments and shortening must be explained at some length , the simplest, most 
practical and shortest nay will be to study with the aid of the tape measiue 
ccitam phenomena pioduced by abduction of the noimal limb 

In the accoaipauMiig diagram (F'lg 28^, A) of the pelvic bone and the 
emm fom things aie to be noted namely, the thiee points indicating the 
positions of the head of the femm, the tip of tire gieat irocliantei, and the 
.mtenoi supciioi ihac spine, and the adductoi magnns iiith its lonermost 
ittaclnncnt to the adductoi tubeicle on the innei condyle At fiist sight it 
nouki ippeai that the presence of the adductoi magnus nould lendei abduc- 
1011 of the Iniib impossible it is oiih leiideied possible b> the presence of 
10 neck of the feiiiui lyeie tlie anatomy such that the shaft of the femm 
passed dnecllv ap to the acetabulum abduction would be impossible As it 
IS the femoial neck becomes the ladius of a circle hai mg the femoial head 
01 a eeiitie while the tip of the tiochantci lies on the peiipheij' When the 
nil 1 IS abducted (Fig 289 B1 the tiochantei passes upwaid thiough the arc 
n I eiiclc thus appioaclnng tlic anteuoi snpeiioi spine and the extent to 
'' inh the lei el of the Tiochantci will hare been raised will be made e\ ideiit 
file slioitciimg lecoidcd bi the tape mcasuie This is the mechamsiii ol 
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abduction in the noimal limb , but the mattei becomes altogethei diffeient 
when thcie is a fiactuie ot the shaft of the feraui In the piesence of fiactiiie 
it IS not necessary that the neck of the femui should play any ]iait at all The 
tiochanter need not move upwaids, foi the requnements of the adductoi 
magnus will be quite as veil, and more easily, met by the passage upuard of 
the lowei fiagment only, by ovei-ridmg of the fiagments m fact , and this is 
what will almost inevitably occm {Fig 2h9, C) 

Now, aimed with knowledge of the nature and cause of the difficulty 
what shall we do ’ We take off a couple of pounds fiom the weight , ue can 
also reduce the abduction bv shifting the leg with its pulleys a little towards 
the mid-line of the bed Still the pelvis remains veiy oblique The natural 
suggestion is offered that a u ell-padded perineal band should be anplied on 
the injured side and tied fiimly to the bed-head , by this means couiiter-e\ten 
Sion and pulling up of that side of the pelvis will be secured I, on the other 



Pig 289 — ^Illustrating the mecliamsm of abduetjon 


hand, would rather put an e\tension on the sound side and pull that conn 
Finally, it is decided to r/ait and see, and the intelligent Sistei uould ’ 
she could now and again to straighten out the little patient The ne\ a 
it was quite evident that all was going well , the length was quite iig i i < 
nr short, no fuithei measures were needed and the case gave no fuithei ro 
Example 4—1 ha^e left this case to the last, because it iHus ^ 
vieatest and most momentous of all the pioblems presented by ® ^ 

The length aviII not come right although the case has been nr tuo or i 
On examination there is no fault to be found with the appara us . 
the hmb remains one or tvo inches short We knov that the < 
have been adopted are to be trusted to bring the hmb to the 
piovided aluays that there is no mechanical impediment at the < 

When there is interposition of muscle or the fragment has bee 
muscle peiiosteum, or other fibious tissue, and incarcerated so ‘ 
ments cannot come into good position, the measurement 1 
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licncc we \n uutth on tin ahrt fni iu>\\ is Uu turn lo kmiu tin 
pit'cnt from one of the l'h clis-isl<rs Ih’H t m h.fill NN. Misin.i UnS 

there is interposition of iiinsdc lutwnn tl.« friunnnts out I hit nnl.s. 
i\c inliiftre piompth th< min will lu pronmimcil m n ft w mmKs to h, 
siiffermp fiom an nnumtul fruture of tin fumir with tlm< nr four iiulns 
of shoircninfi Tluu <iro two fmther ohsiniitions \\i imi nril.i 1 irsi on 
feehini the umloiii of tin limh w« ilisio\er nt snm. spot in tin iniuhUoni 
hood of the fntlnu nMmnpnnss that is not norm-il ihn to tin pro).<tioii 
oiilwauls of oin of the fi n tnu d t mis \oain t ila tin tujn iin asnrc mn! 
meisure ( iiefnlh the himth fiom tin iintmoi siipiitor sjniu to tin top of 
the patdla mil whiU tin me isnu is luhl thus hi tin lionsi surpon \<i\ 
craihnlh mirnso tlu trillion on tin hmli . the Ihmh is smi to hiifillnn out 
almost to noimil Now tlu house sutficon slowlv ukisis tin wimht (main, 
ami the hmli leioiK like i puii of strelihiil luhlni 'Ihis pidihiii ihisfic 
moil IS ipnlc ihirailcrislu Thin is no tlniihl as to tin diagnosis nor is 
there an\ as to the lorrcfl tn dminl whiih will hi opi i ili\e 'Jin st it of 
fracUnt will ht frcelv exposid and tin siiiftiim must hi pit pan il foi dillt- 
eiilties moslU dilhinltiis of ‘skiiik' \ toinmqnil will he In Infill and 
nsiiall\ quite woith nliilc 'I'he inlcrpnsid tissues should he mt iieioss ritlnr 
than pushed aside and the smirton hi iiifr s itislicd that the fln^rm^lls Inuf 
been rcltascd will elosc the wound and the ease will theniiioilh he lieited 
as a sim)ilc fi u Lure 

Results — Il Ins heionn \ci\ eliii to us lint the {'einial heliaxioui of 
fiactmcs ticalcel m this w iv eontiasts fniemiibh with that nsu.dli seen 
wlicte othci moic ‘icsluetne mctheids art emphned 1 tin onh t\pl nii it 
In siifigestnn; that all tht lissuts of the limb nolabh the miisilts and hones, 
piesent then iiuliilion httlci wlitn moie'h laid iijiim a ))illow nilh eonsidti- 
able fieodom of nioicmcnl than whtn suhjceled to the eompiessioii nssotinted 
with splints and haiidngts I think that imnm takes jihiet moit lajnilh than 
of old and the piticnt is ecitainh up on tintehcs eaihci .mil tht eiiitthcs 
aie discaidcd soonci Among othci tilings 1 h.uc been slunk with the icmaik- 
able lapichU with whnh tonsohdalion t.ikcs place, so that the fuulnic will 
pass fiom almost no union to fnni union in the tom sc ol a week 

A fieiiucnt c\pciiciite is as follows At the end of the tlnul week thcic 
will be only just peiccptihle evidence that tlic fi.igments aie licgiiimng to 
join but flee mobilite is of couise still picscnt, a week latci consolidation 
will be complete, so that all the appaintns can he icmoicel Needless to say, 
the capacity foi lapid lepaii of fiattuics aaiics somewh.it, hut it is inic foi 
complete consolidation to be delayed beyond the fifth oi sixth week In 
chikhen him union is constantly jiiescnt hcfoie the end of the foiiith week, 
hut I make it a inle to wait until the iouitli week is tomplelcd hcfoie 
leleasmg the limb Oui plan is, aftei the .appaiatus has been icmoied, to 
keep the patient in bed foi a week , dm mg this time he moves about fiecly 
m bed, and may oceasionallv sit on the side of his bed and dangle his legs 
If union should be impeifect, theie wall be a loosening and an access of tendei 
ness at the seat of fractuie , but I have laiely know'ii this to occiii in a 
fiacture tieated m this ivav At the expnation of the week of piobatioii he 
is allowed up on dutches, and is encouiaged to put a little weight on the limb , 
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veiy soon the clutches aie diseaided foi a couple of sticks No plaster 
bandage oi othei suppoit is applied, noi is massage employed I am stiongly 
of opinion that the application of a plaster suppoit to the limb nhen the 
patient is hist allowed to walk is a souice of weakening, and is favouiable to 
bending — an observation that was made yeais ago, I think veiy acutely, bv 
one of my colleagues at the Children’s Hospital 

Newly-boin and veiy young infants aie tieated in this way at the 
Childien’s Hospital When two yeais ago I first saw a tiny infant lying m a 
cot iigged up with Lilliputian pulleys and stung, and was amused theieat, 
the sistei was so emphatic and seiious in her appioval that all doubt was at 
once banished, and no othei method has since been even thought of The 
nurses find that such patients give no tiouble, and aie tended and washed 
With the utmost ease and comfoit 

Again I W'ould insist that theie is only one kind of faultv alinement oi 
angulation likely to threaten trouble in fiactuies treated in this w'ay, and that 
is the gravitational backward sagging at the seat of fiactuie, which is due 
to the lack of the most oidinaiy’- care Outward cunntuie is piacticalty nevei 
seen 

One moie word as to the significance of comfoit Comfort is the fiist 
essential in the treatment of a fractuie No apparatus that is not perfectly 
eomfoi table can be a good apparatus, for the muscles will never be at rest, 
but wall ahvays be striving to achieve a iiosition of gi eater* comfoit More- 
over, there is, I am convinced, a diiect lelationship betw'een comfort and 
rapid union, and an equally diiect relationship betw'een discomfoit and 
delayed union, feeble union, and non-union Explain this how we may, I 
have no doubt whatever about the clinical fact as a mattei of bedside observa- 
tion Therefore let us nei^er be content wath any means no matter how 
ingenious, and complicated, and satisfying to oui theoretical pieconceptions, 
that IS not peifectly comfortable 
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THE RELATIVE FREQUENCY OF THE VARIOUS POSITIONS 
OF THE VERMIFORM APPENDIX. 

AS ASCERTAINED BY AN ANALYSIS OF 3000 CASES WITH AN 
ACCOUNT OF ITS DEVELOPMENT 

B\ REGIN U.D T GL\D'>'10NE wn Cl (IL 1’ (. M VKl MA. 1 osnos 


A CREVT deal has heen viillcn (niudniii" llu juisitidii of the* (.'.LUin utid 
appendix hut notwilhst indiujr the tMclltnl uork uhuli has nlrtiuh hiin 
done, theic is a fjcncral fechn<r tiiat l!u indi\idual expiiiemc of iiimu 
surceons and anatomists does not (onfoim with the stntiimiils that him 
been published and aeeented with repaid li' tiu uhitne fu(iuciu\ of tin 
diffeient positions assumed In these orpans It w is on this aeiount that m 
1911 we eomniented imkinp eaieful ohsi nations uiion tin position of the 
appendix as seen in the opeiatinp theatie jiost-moilim and disseitiiip looms 
and by the middle of this veai the total numbii of i ises in which the jnisilion 
of the appendix had been iccordcd amounted to 1000 The cases will 
naturally include in addition to those in which the noiinil position was 
unaffected b\ inflainmaton adlicsions oi tiaction hands the usual cases which 
aie likely to be met witli m siiipical jnacliec — foi examjile the acute and 
clnonic cases of appcndieitis We ha\c iiowcsei thoupht it nimcecssan to 
complicate the classification In mtiodiieinp aeeidcnlal faetois into the statis- 
tics The position of an abscess is most likely to be deleiimncd by the oiipinal 
position of the appendix and the suiiounding folds of peritoneum, anc’ the 
influence of inflammation in altciing the noiinal position of the appendix is 
not of sufiicient imjioitance to intcifcic with the gcnci.il a nine of the statistics 
which A\e have collected One of the objects aac liaA'c had m aicaa has been 
to affoid an explanation of the Aaiious tApical positions in A\hich the 002011111 
and appendix aie found, and a\c Iiuac thus examined a senes of human 
embryos and foetuses up to the time of bnth and included a dcsciiption of the 
changes Avhieh they undergo dm mg this jiciiod 

As the position of an inflamed 01 gangieiious ajipendix and its iclation- 
s ip to adjoining paits ficquently deteimme the site ol an abscess, it is 
important that the surgeon should haie some knoA\ ledge of the lelatiim 
requeiiey of the Aaiious situations in aaIucIi the appendix may be found and 
its le ationship to the suiiounding pouches and folds of peiitoneum 

A good deal of misconception arises out of the use of ceitain terms in 
legar to the folds of peiitoneum and fossaj around the c'ccum and appendix 
^ s it IS of the greatest importance that these names should denote a definite 
con ition, we have thought it necessary at the outset to define clearly Avhat 
we undcistand by the teinis employed in this aiticle The teims A\hich Ave 
propose to use are gwen in the folloAving table, and details A\ith regard to 
e exact jiosition of the appendix and the peritoneal folds and fossa? folloAV 
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Table showing Positions or the Appendix, with their 
Relative Freqlency 


Positions op the Aipenhin 

xo op 
Cases 

Pri! CENT 

1 Anteiior or pie ileal 

27 

09 

2 ‘ Splenic ’ or post ileal 

15 

05 

3 ‘ Pelvic ’ , on psoas muscle, near or hanging i 



over the bnni of the pelvis 

825 

27 5 

4 Sub CTcal beneath the ‘ caput ctci ’ 

50 

1 80 

5 Post-ciEcal and retroeohc 

2070 

69 2 

6 Ectopic 

1 

0 033 


3000 

1 

100 0 


1 The Anterior or Pre-ileal Position {Fiq 290) is imccmmon (o 9 per 
cent) The appendix is directed upivaids and foiwaids towards the abdoniinaJ 
wall, and also medially in fiont of the teiniinal pait of the ileum The 
meso-appendix is umisiially long, its fiee edge is directed upwaid and the 
appendiculai boidei is to the right The oiiginal posteiioi surface is thus 
turned foiiiaid and the anteiioi haclcnaid, so as to covei over the ileocfccal 
fossa, which may become obliteiated as is shown in the di awing 

Should the oigan become inflamed it may form adhesions to adjacent 
coils of small intestine, and an abscess may foim between tliese coils and tiie 
appendix Generalty, howevei, the great omentum is earl3 on tJie scene, 
and often completely surrounds the appendix , m this cast the inflamed mass 
may be felt on abdominal palpation 

In the case lejnesented m Ftg 290 tuo lobulated folds of jieritoneuni 
containing fat extended upwaid one on each side of the appendix fioni mot 
to tip Theie was a well-marked genitomesenteiic fold extending fiom the 
ileum wheie it was attached to the left side of the meso-appendix, doun to 
the margins of the apertuie of a heimal sac The sac was empt)’’ about one 
inch in length, and its opening lay to the inner side of the oiigin of the deep 
epigastric aitery, which vessel ciossed above the neck from the outei to 'O 
innei side and thus closely enciicled the orifice of the sac in about tuo 
thirds of its circumfeience The heimal sac, although ‘internal’, was ofchqi^ 
in position and it did not appear ever to have contained an} viscus 
lobulated mass of fat w'hich occupied the lower part of the inguinal 
wms adherent to its external surface and must have exerted tiaction on 
peritoneum, drawing it downward into the canal The ‘caput cicci descen 
to wathm one inch of the heimal oiifice, and the outer and lower 
the ciecuni was hound down to the outer end of Poupait’s ligament 
iliac crest by four or five short paiietocfecal folds of peritoneum 
posterior surface of the ciecum w'as directly adherent to the floor o 
fossa The terminal part of the ileum was directed doiniward at i s pin 
with the ciecum so as to form an acute angle with the ascending 
the point of attachment of the gemtomesenteiic fold theie was ® 
with the com exit}' dnected upward, and the ileum pioxmiai to n 
siderably dilated, and contained solid fiecal matter The specimen 
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foims ft niftrkctl contrisl lo llu c'i‘>c npicstnlt*} lu I'nt -*>- in whidi t!u' 
ileum was kmkcd in a (inwnwnid diinlion and tlu tip of tin appendix was 
also directed downward In both easm llu lUnin was laid ahovt and below 
In strong pcnloned binds, ni Jbi? d appt us that the nppir band had 
obtained the niaslci \ o\tr the lowir bind . whiU m I'iC d would apjuar 
that the lower of tlu two enntendmg fonts was tlu stiongtr Both rasts 
were found in old dissecliug-rooin subjttts and tlu t oust net ton of the ihnin 
appeared to base been of long si tiuhng 



tlieie ^Aas" ^ >lcal position of npppiijis Obstnod in nii nf,ocl ninlo fiiilijcpt, m nlioin 
liemml sae°fl") ts CcmtoincHCntoni, foW ooimocUil litlow with llio orifice of iv 

innenr!., Ti » •■•gilt plicn hypocnstrica nUoNO it Mils nllnclictl to tlio root of tlio 


ipoendix nAw •■•gilt plicn hypognstrica nUoNO it nns nllnclictl to tlio root of tlio 
m an unuori i "lesenterj, nntl niso to tlio termmnl pnrt of the ilciiin, irhich t\ns 1 inhod 
to tlip l..,i “'•^sstion opposite the nltnchmciil of tUo fold I'lio part of tho itoum pro\iim\l 
•o tive kinU M a, distended ruth Ros and hurdcncd feces 

of liMnial > Blndder G 1/ P GenitoinesenVcrio fold IJ P Orifice 

hv mfpnnr ^ ^ ' Ileoc-ecnl fold IGF, llcac-ecnl fossa I Lp A , Told raised 

colon P nrterj II Distended ileum M ip, Meso nppenuiv PC, PoUio 

•n . eiica hjpogastnea 


(0 ' ~ 'Splenic’ or Post-ileal Position is still moic uncommon, only 15 
and t^ obseived m our 3000 cases The appendix passes upward 

foss ^(T7 ^ ^Pueath the mesentery, oi it may be euiled up in the ileocaical 
*’5 291) under cover of the terminal part of the ileum and the ileo- 
load bloodless ’ fold of Treves In the specimen figuied this fold w as 

^ with fat, and, like the ileum, it has been drawm upw'ard in order 
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completely to expose the appendix The appendix and its meseiiteiy neie 
adheient to a ivell-marked genitomesenteric fold, to the light of ivhicli 
was a paiietocaecal band which passed upviaids behind the ‘caput cieci’ to 
the root of the appendix A naiiow and deep lecess laj’’ between the genito- 
mesenteiic and panetocsecal folds, which we legaid as a subdivision "of the 
post-c<eea} fossa Jn the ‘spienic’ type of the post-iIeal position of the appen 
dix, wbeie the tip is diiected vpwards and to the left beneath the inesenteiy, 
there is a likelihood, should inflammation occui, of the appendix becoming 
adheient to the mcsenteiv, and setting up mesenteiic thiombosis Should the 
appendix be letiopeiitoneal it may he behind oi even vithiii the loot of 

the mesenteiy (intiameseiiteiic 
position) In such cases, if 
inflammation occuis, mesenteiic 
thiombosis is almost inevitable 
3 The ‘ Pelvic ’ or Descend 
mg Position IS quite common, 
27 5 pel cent in oui senes In 
tins tjqie the appendix passes 
downwaids on the psoas muscle 
and may oveihang the bum of 
the pelvis The meso appendix 
IS usually long, and theie is 
often a genitomesentenc fold, 
h mg medial to the apjieiidix and 
its mesentei}’’ This is usuallv 
attacJicd to tlie ileum oi tlie 
undei suiface of the mesenten 
of the small intestine .ibout 
thiee inches horn the ileoc'cc'i! 
xmlve (Fig 292) In tins speci 
men theie uas a maiked con 
sti iction of the ileum and a kmk 
in the dounuaid dnectioii so 
that the tciminal iiait of the 
ileum ascended to the ileocacai 
valve The mesenteiic attach 
ment of the meso-appeiidix b‘‘f' 
m consequence been dravij 
downvaids vith the tcimiinl 
pait of the ileum and the descending position oi the appendix had thus 
been lendeied possible In Fig 290, showing the ascending oi prc i ea 
type, the reveise condition is piesent, the meso-appendix is diawn 
with the ileum, uhich m this case descends fiom an upuaidly-dircc c 
to the ileocaecal lalve In the example shovn in Fig 292 ofthec escen 
type it Mill be seen that there is gieat distension of the ileum on , 

mal side of the constiiction, and also that the testes aie incomplete a 
The penis and sciotum are small, and the puhie hair seinh 
end of the genitomesentenc fold is subdivided into an il - e in r 




Fig 291 — Post lieal position of appendix 
From an old djsse<>ting room subject, shonmg; 
the tip of the appendix ij mg m the ileoc'ecal fossa 
The lieo appendicular fold is loaded TvitU fat, and 
iTith tJi© ternnnal part of the ileum has been 
drawn up\\ard, so as to expose the appendix A 
subc'^cal fossa is divided bj a panetocxcal fold 
into an outer part lodging the c'oeum, and an 
inner Ti^hich is bounded niediall 3 hy a gemto 
mesenteric Jold 

Ap , Appendix 0 M F , Genitomesentenc 
fold I Ap F , Ileoctjcal fold IGF, Ileoc'ecal 
fossa P C F i PanetocTical fold 



posrno^ss of vEimiFoioi afpekdjx no? 

continuous v'ltli llio foliJ rnisid b\ tlu i.iti tl Inpo^islnc luhn iiml n 

fold running towards lln. inlcrnnl nbdonmial rmg 

If influTunation sbonld mi nr in nn nji))indi\ miib'mgmg tlu juKn bum 
in tlie fcinnlc, il nnw bctonu ndiuront to tlu rudit o\!vr\. mid }vun tim\ mi in 
in tlic right dull fos'.'i during nunstruatimi tii iidl'inud njijundiN sonu* 
times btconios adhcronl to tbe bl.iddti in ttiliini and in snib i nsi s jviinrnl 
mictinition or ikfiuition iiias ocini and should mi n)i)u iidu nlm nbsetss 
form it nm disthiigc into the blnddci m ret Inin 



andlies oirtl* position ot nppentiis The iippoiitlis is directed donminrtls, 

^lUi a n’'*scic Its tip oicrhniigs tho brim of the pelvis nud is m lelntioii 

sihich has dine nrterv A vi oU dev eloped Rcnitomcsenterio fold is present, 

proximal downnard Uink and constriction of tho ilevnn Pho portion of iloviin 

nleieUr <^oastiiction xvns tcnscU distended sv 111 flntiia Iho testicles were incoin 

pietely descended, and the extemol gcnitnlm sintvU 

Ileocscca! foU?'^” rj' tx^ ’ ^on'^triclion of ileum (? il/ T' , Gomtoinesciitouo fold 1 Ap F , 
POr Panetoc^cl f // C’ , lime colon il/ , Meso appendix 

^ub-caecal’ Position of the appendix beneath the ‘caput cteci’ 
cei t uncommon as one might be inclined to think — 1 86 per 

anA cases The appendix lies in the loivei part of the iliac fossa, 

^ fumed to the light It is often coiled or kinked The ileo- 

shar*l usually small oi absent In the specimen diaivn a 

lieu ^ I' ®“”cd fold of peritoneum passed from the posteiioi suiface of the 
o le lowei pait of the iliac fossa, ivheie it teimmated above and to 
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the outei side of the external abdominal ring It limited the siib-ciecal fossa 
below and mteinally, and probably lepresented a gemtomesenteiie told, tlie 
uiipei end of which had descended with the ileum, so that the direction of 
the band had been changed fiom the vertical to the hoiizontal The teiminal 
pait of the ileum m these cases is fiequently found ascending from the pelvis 
to the ileocsecal junction, and having a dnection which is in line with the 
ascending colon If inflammation occurs m the appendix in this position, an 
abscess may form, which sometimes bursts through the fascia iliaca into the 
iliacus muscle, and gives use to flexion of the hip-joint owing to spasm of 
the muscle A vaiicty of post-caecal fossa containing the appendix has been 
desciibed beneath the iliac fascia This we considei to be produced as a 
secondaiy lesult of inflammation 

5 The ‘ Post-caecal’ and Retrocolic Positions — The gioup including these 
positions is the most common in oui senes, there being 2076, oi 69 2 per cent, 
This IS in accoid with the geneial expeiienee of both suigeons and anatomists 

at the piesent time, but diffcis maikedl)' 
fiom the statistics which have been pub 
hshed by pievious wnteis and quoted m 
many of the standaid text-books This 
may be accounted foi paitJy by the 
difficulties which aiise fiom one group 
oveilappmg anothei, and paitly fioni the 
subdivision of the postenoi positions, 
vhich aie essentially the same, into tuo 
oi moie groups, thus masking the tiue 
fiequencv of this most common type 
The appendix may be found — 
a Fiee in a post-ciecal or letiocohc 
pouch of peiitoneum 

b Held m contact with the ciecuni or 
tlie ascending colon by a shoit mesenteiV 
c Adheient to the caecum or colon, 
vhich, uitli the appendix, foim the anterior 
vail of a retiocohc pouch of peiitoneum 
d Behind the caecum and ascending 
colon, but, owing to obliteiation of the 
letrocohc pouch, entiiely extraperitonea 
Tlieie IS no doubt that inflammatory changes occuiiing in the append^ 
may cause a peifectlj’- free ajipendix m position {a) to become adherent o 
the ciecum and so come into sub-division (c) Theie is also, hovever, a 
consideiable amount of variation in the degree to vhich the ciccum 
ascending colon become adheient to the postenoi abdominal vail an i 
fossa m the couise of noimal development, apait fiom any secondary a lesio 
caused by inflammation j. 

■ks an accurate knov ledge of the position of the appendix, an o 
vaiious foldmgs of the adjacent paits of the peritoneum during 
essential foi the explanation of the fixation of the ciecum and appen iv 
noimal positions m vhich they occur in the adult, and more especia ' 



Fig 293 — Sub e veal position 
of appendix The oppindix lies 
tmdei covei of the ‘ caput cuci ’ in 
a post cecal fossa, which is limited 
below by a horizontally placed 
gemtoinesenteno fold 

-dp , Appendix G M F , 
Gemtomesentenc fold M 4p 
Vleaenten of appendix 
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'fingth linear reconstruction fiom sciiol sections of n liuinnn ombrjo 9 mm in 

Tliere riere tin ® cinbrjo is seen nt n mngnifiention of 15 diameters 

sliottn in tl ^ 1 M in tliicl ness E%erj seeond section mis drann, and the parts 

01' pro\imal'f “''0"inR weie plotted on ‘ millimotio paper’ The figure shons the cephalic 
limb whicl nmbilical loop of the intestine Ijing to the riglit of the caudal or distal 

oppendi'. n 1 pi'o^^oo near the thickening nliich marks the position of the future ceco 
attaclipd neocaical junction The \ itello intestinal duct or stalk of the j oik sac is 
1 Nnf 1 ” of the umbilical loop 

thalnnc art°'^”°™ carotid arterj 3 Tongue 4 Mandibular arch 6 Oph 

Pourth nrn^ I'n ^"^O'^'or cerebral arterj 7 Posterior cerebral artery 8, Third arch 
orteri id isi Aorto pulmonic tnml 11, Allantois 12, Vitelline duct 13 Umbilical 
Jliddip o Urethro \ csical tube 10, Rectum 17, Ureter 18 Renal bud 
Mesorenhrip*'^!™' 20 Umbilical loop 21 Cephalic limb 22, Caudal limb 23 

Rieht Abdominal aorta 25 Gall bladder 2G, Left or dorsal pouch 

Trachea pouch 28, Stomach 29, Right lung 30, Subolarian arterv 

Inal arterj „■> thsophagus 33 Pulmonarj arterj 34 Sixth arch 35 Pnmitn o j erte 
■Aa. Coehac ax's iS M Superior mesenteric arterj' 
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of the moie unusual sites of the appendix such as the intianiesenteiic or 
extrapeiitoneal, we have coiisideied it iiecessaiy to desciibc m some detads 
the vaiious phases of its de\elopment fiom its fiist appeaiance until biith 
The unusual positions refeiied to may not onljr give use to difficultv in 
finding the organ, but may piedispose to obstiuction, kinking, and inflamma- 
tion, and a knowledge of the developmental abeiiation oi defect vliieli lias 
pioduced a paiticulai condition will piove of the gieatest imlue in dealing 
with the condition quickly and effectively 

The eaily stages of development have been admiiably desciibed by Kelly 
and Huidon in then woik on The Appendxx Vexnnfoxmxs and xis Btseasei 
1905 This desciiption is based on an investigation of 51 human enibiyos 
fiom the pinmte collections of the late Fianklin P Mall and M Mav Biodel 
We shall theiefoie meiely allude to certain points of geneial iiiteiest winch 
liave been obseived by us during its extra-embi yonic stage, and shall describe 
moie fully the latei phases of its development, from the letm'n of the intestine 
fiom the ‘umbilical coelom’ into the abdominal cavity until birth 

The fiist indication of the ileociecal junction occuis m embijms fiom 5 
to 5| Aveeks old and fiom 5 to 7 5 mm in length The intestine then piojects 
foiwaids into the loot of the umbilical coid, in the 
foim of a vide V-shaped loop The jiioximal pait of this 
loop IS continuous ivith the duodenal end of the foiegut, 
and IS teimed the cephalic limb , the apex piojects 
foiwaid within the umbilical extension of the peiitoneal 
cavity oi umbilical coelom into the loot of the coid, 
and IS continuous ivith the stalk of the yolk-sac, the 



distal pait of the loop is continued into the hind gut, 
and is tcimed the caudal limb The loop is connected 
with the posteiioi wall of the abdomen by a doisal 
, ( niesenteiy which is attached to this vail along an 

y appioxinidtely medial line It contains the omphalo 

[ mesenteiic oi vitelline I'essels, wdiich ivill afteivards be 

^ i,> >^ lepiesfented bv the single supeiioi mesenteiic aitery an 

g vein ''Ncai^the distal end of the caudal limb of t ie 

Fit. 205 — T, VO stages loop a sliglit bulging IS present, winch is the fust in i 
illustrating the life catioii of the ccBCum and appendix, and of the juncu 

appSif>,*'’afte7”jiTx of the Small with the large nrtestiire 

Brocie! and Wall, from an embij’'o of 9-mm length which has nee 

The Appendiv Vermi , „ , j , r fl? .T G ) 

fonms and as Diseases leCOllStlUCtcd flOlU Seiial SectlonS by OllC Ol US / 

(KeiH and Hurdon) A aftei tile liiieai pioiection method {Fig 294), the ooj 

1 epresents an early phase 1 J ' f-irthcf 

in [its de\ eiopraent dur of intestine IS seen to project consiaeraDij 
ingthe Cth neek, B an ,, j oold and IiaS beCOniC tUlStCl* 

atrophic stage preceding lorw aid mtO tile UmDlllCai COlU, auu im^ filC 

Its degeneration and sq that the caudal limb lies to the lett ana n ‘ 

“ head end ol the emb.yo, „h.Ic the “ 

the light and ncaie. the tail The stalk of the 
is now reduced to a iiaiiow tube, tlie vitello-intestinal dimt vhici is a 
to the summit of the loop, and at this stage helps to bold it in posi 
Betueen the 6th and 7th veeks, m embijms of from lO-mm 
length, a consideiablc elongation of the csecal bulging takes place 


I 
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lo«gttud.nal ax.s at fust sU i,ght, and nt hue ndh Ibc ‘ 
the colon nsnallY become, bent so as to fojjn a U-shnptd ‘ ^ 

commencement of the colon Tins is appmcnlh the icsull of li ^ ^ 

on the c-eco-appcmli\ In ils mcscntci\, nlnch is di inn oiil fiom llu (oinmoi 

elongates V 


mcsentciy as the caicnm 
lemaikable outgionth fiom the tip of the 
cKcmn IS also piescnt at this stage of 
decelopment (Figs 215 and 21G), % huh 
simulates m its position and foini the 
tine seimifoim appendix but simc it 
ati opines m embnos of 20 -mm length 
and afteinaicls completely disappcais it 
IS belies ed to be an independent stnictnic, 
and not connected nith the ]icuiiancnt 
appendix crcci, nhicli is diffcicntiatcd 
latei Possibly it lepicscnts one of the 
tno ea-cal diveiticula nincli aie found m 
buds, and appeals only as a \cstigial and 
tiansitory structure m the human enihijo 
nlieieas the other develops Litci and pci- 
sists as the permanent ‘appendix c<a;ci’ 

In the succeeding 8th and 9th n eeks, 
the part of the umbilical loop Minch gives 
use to the small intestine increases enoi- 
monsly m length and becomes massed 
in coils beneath the caico-appendix and 
commencement of the colon, uhich he 
above and to the left The letmn of the 


uc. 



BOV 


la — 1 rii!i‘.M'r-o /sertioii 

the iiin'»liri>l cord of n Juitimii tinbno 
20 min in IcnsUi obtiiiiicil (rniii ii Iiipnro 
toiin jiorforinptl In Mr Si(lnp\ Iknil 
I lie tnwMpnt njijn'iitliv 7 Ip t*, ‘-ten 
to the left (rij^ht f-idp III till (Iruiiinfr tho 
<=cctioti hcm(, seen from m front) of tho 
iimbilicnl loop of ))itt',tiiie oiid itn clorsnl 
inosonterv Xo lumen is pri-dit. except nt 
its root, where it spntiRs from tho c too 
nppcndix 1 he nppendix is direct! d font nwl 
nwnj from the embrjo niid tho portion of 
tho dislitl limb of the )oo[), /> h ocloii nnd 
to 11)0 rifeht of it IS the tcrminnl pnrt of 
tho ileum (Compnro 1 17 ’08 ) 


intestine fiom the umbilical cmlom into 
the abdominal car ity takes place in 
erabiyos of about 40 mm length and 
10 -weeks of age The small intestine 
slips back first and occupies a position 
to the light of the intia-embiyomc meso- 
colon, -while the cteco-appendix -ivith the 
commencement of the colon, xvlnch he 
aboA e the small intestine 111 the umbilical 
ccelom, letiiin last, and assume a sub- 
bepatic position near the middle line, 
below and to the light of the umbilical 


U , Allnntois D L , Distnl hmh of 
iimbihcni loop, eiit nenr the tnmmiUion 
of tho iloum L U V , Left umbihenl xcin, 
ntrondy Rrcntlx excccdmj, tho iipht um 
bilicnl \ cm, J? {/ J' , in sire Jf >lcsontci-v 
of smnll mtostmo contnininc brnnehes nnd 
tributnries of the superior mesenteric nrterj 
nnd \ein, S M In this position these 
xessels tire mcorpornted m tho mesenterj , 
Ijmg botiieon its two injcis fnither for 
wnrd in the repion of tho iitello mtestmal 
duct they ho, hko the titclhne lein, V F , 
free m tho umbihenl ccclom P L ,P L — 
Proximal hmb of iimbihcn! loop T 4p , 
Transient nppendix U 4 , Umbilical 
arteries U C , Cnutj of iimbdicnl coelom 
IF J , W hartoman lolly 


vein The mechanism of this icturn ol the ahmentaij canal into the 
abdominal caiuty, and the relative positions ivlncli aie subsequently assumed 
by the laige and small intestines, have been veil desciibed by Prolessoi J E 
Fiazer and Di R H Robbms m an article entitled “ Factois concerned m 
causing the Rotation of the Intestine m Man ” * 

The typical relations of the caico-appendix soon after the letiun of the 


^Journal of Annlomif, 191o, 1, TS 
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intestines into the abdomen aie nell seen m Fig 297, nhicli is a diaiun^ 
taken fiom in fiont, of a model Teconstiucted one of us (R J G ) according 
to the n ax-plate method of Boin, fiom seiial sections of a 43-nim human 



Fic 297 — A Drat\mg of i model, reconstructed from serml sections of a 4 5 cm human 
embryo, showing the relatue positions of tlm Msceia in the upper part of the abdomjnn| 
caMty The outline of the Iner, L , js represiented bj nn interrupted line It uiU be noted 
that the ascending colon nhich is \er\ short lies entirely under co^er of the h\er, and lu 
front of the louei part of the right Ividne\ a wide angle marks the position of the 
Hewire of the colon, which lies between the c*cco appendix and duodenum Thence 
the trans\ erse colon passes obliquely upu ards and to the left across the descending duo^num, 
liead of pancreas, and commencement of the jejunum, to the left suprarenal bod\ Here i 
fonns a loop behind the pjloric part of the stomach (splenic flexure) This loop 
considerable distance below the le^el of the spleen, which has not >et grown donn 
permanent position relatw e to the left suprarenal bod> and kidne\ The descending co 
then passes obliqueU downwards and to the right belou the obhquelj placed third po i 
of the duodenum The ileocaecal junction lies just below the lower end of the right j ^ 
and is separated from the posterior abdominal wall coils of ileum The h\er lies t 
right and in front coils of intestine he m front of as well as behind 
appendix (6^ec Fig 299, which is a drawing of a section from the senes used in the c 
tiou of the model taken just below the inferior pole of the right kidne\ ) ^hop«l 

B represents the c'ccum and appendix Mewed from the right and shows tlie n l 
bend the terminal part of the ileuur and ascending colon 

embiyo The position of the Iner is indicated by an inteirupted 
n ill be seen that the caico-appendn has moved to the right of the me 
plane and lies under coAcr of the nirht lobe of the Iner It is coi ec 
foim of a n-sliaped bend The proximal limb ot the loop runs up" a 
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the ilcocfccal 3 unclion behind the colon it Ihcn linns biick\\iir(!«: foriiini'r Hio 
summit of the n-shnped bend md nmdly downward as the descending' Imib 


which tcinnmtes m a fice ex- 
tremity the tip of the appendix 
which appears ]rist below the 
inferior border of the li\ci It is 
situated just below the ilcot.ccal 
]mrctioii and abor c the highest 
point of the iliac crest at the lc\cl 
of the body of the ttlr Ininbai 
^eltebra The differentiation of 
the ciecuni from the appendix has 
not 5 et taken place It rs probable, 




Fig 299 — A camera lucida 
drawing through the ileocxeal 
junction, from one of the sections 
of the 4 5 cm embryo from u Inch 
the model, Fig 297 was recon 
structed The descending hmb 
of the n shaped ctjco appendix 
1 es between the terminal part of 
the ileum and the right lobe of 
the h\er, and coils of intestine 
inten ene between the ceco 
appendix and the posterior 
abdominal wall The descending 
colon and its mesentery (the 
future peKio colon) are seen in 
front of the psoas muscle and 
^eter, and to the right of the 
latter are the spermatic vessels 
lying in the plica r ascularis ’ 


lie 20R — irmuing rcpr(-onling the hmer 
half of the IninU nncl ii portion of the ninbiliLal 
cord seen from nbo\e Slighllt inoilifiid from 
1 rarer and llo))bms riu ligiiri shows diagram 
inaticalK the relation of tin tirmmal part of 
the ilciim to the c ito appendix nnd tin tom 
mcneement of tin colon 0 In caco iippiinhx lies 
nho\e the coils of the small iiitostme, mid tht-o 
authors bcheto that it is the last part of the loop 
to return into the nbdomiiml cn\it\ This 
diagram should be comparwl with 1 uj 29(1, whitli 
depicts a transterso section of the umbilical cord 
just hejoiid the tip of the t tco npptiidix 

howeyei, llmi the future ccccum is rcjuescntccl 
by a slight bulge of the laigc intestine inimcth- 
ately below’ the ilcoccccal junction, and that 
the whole of the D -shaped bend will gne use 
to the appendix The ileum passes foiwaid 
medial to the ctcco-appendix, and cnteis the 
colon fiom below' and to the left {Fig 299) 
Thus, the lotation of the ileoctccal junction 
fiom its primary position, wdiich is on the 
light of the colon {Fig 298), to its peimanent 
position behind and to the left, has aheady 
taken place This lotation is due to the 
movement of the creco-appendix fiom the 
median place m wdiich it lies at the time of 
its entiance into the abdomen, m a dnection 
dow’nward and to the light, beneath the liver, 
combined with a movement of the teimmal 
part of the ileum with its mesenteiy m the 
reverse direction fiom right to left At this 


cendll’c'^Ior'^'^ D^scendme 

colon II , Ileum ’ II c , iieo^ lateral to the c£Eco-appendix {see Fig 

TpV °"sp‘ermanc’ fes°s eh™'' u’’ Commencement of the colon, and 

Ureter coils of Small intestine he behind, and thus 


,, - sepal ate them from the posterior abdominal 

wall and light kidney {Fig 299) , moreovei, the attachment of the common 
mesen ery of the small intestine and colon is still appioximately mesial In 
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the duodenal legion, ho'ne\ei, the loot of the mesenteiv is cui\ed toMauls 
the light, and is continuous Mith the mesocolon, wheie the mesenteiic pedicle 
turns anti-clockwise lound the axis of the superioi mesenteiic aiteiy, the 
mesocolon thus ciosses tlie head of the pancieas and the descending pait of 
the duodenum, as in the adult, though the omental buisa has not i^et become 
adheient to the tiansveise colon and its mesenteiy Since coils of intestine 
inteivene between the cieco-appendix and the posteiioi abdominal wall, and 
there is a long mesocolon, the caecum is fiee to move m a dovnvaid dneetion 
into the iliac tossa In 'the 45-mm embi}^ fiom which the model has been 

leconstiucted, it aheadyhes just abme 
the level ot the ihac ciest, although it 
IS almost completely undei cover of the 
light lobe of the hvei The position of 
the cajco-appendix at this stage appeals 
to lai}’’ consideiably m diffeient speci 
mens This is laigel}’' due to the degiee 
of lotation that has taken place at the 
ileocolic junction , thus, in a 45 nini 
embiim figured b}?^ Fiazei and Robbins 
the ileum enteis fiom the light side 
and the appendix is diiected upwards 
in fiont ot it m anothei specimen 
lepiesenting a latei stage the ileum 
eiiteis the colon fiom below, and the 
appendix is diiected hoiizontally to the 
light, in our own specimen the iota 
tion IS complete, the ileum enteis fioni 
behind and fiom the left [Fig 297 j 
and the appendix is letiocolic in position 
{Fig 299) 

Should coils of small intestine 
lemain between the light lobe of the 
livei and the ceeco-ajipendix, this, witii 
the pioxiraal pait of the colon, may he 
pushed to the left {Fig 300) and take 
up a position bmeath the stomach and 
tiansverse colon, with the tip of tie 
appendix diiected to the light and 
below the proximal part of the co on 
which courses hoiizontallv fiom left o 
right, instead of ascending in the r'g> 
lumbai legion to the Iner 



Fio TOO — Ectopic position of the 
cecum and appendix, from a dissecting 
room subject in which the testes were 
impel fectly descended The oaicum and 
appendix w ere free and displaced upw ards 
and to the left beneath the stomach in 
front of and below the transverse colon 
which IS represented by the dotted hoes 
between 3 and 4 the hepatic flexure lies 
between 2 and 3 the splenic flexure at 4 
The loop formed bj the ‘ peh ic colon ’ 
remains m the foetal position, namely m 
the lower part of the abdomen and right 
iliac fossa its course is represented bj the 
dotted lines and arrows 5 6 7 it laj for 
the most part behind the small intestine, 
except for a small portion indicated bj the 
arrow between 0 and 7, where it occupied 
the right ihnc fossa 


At tins stage, immediately after 
rotation of the teimuial part of the ileiun with its mesenteiy 
cccum and the pioximal part of the colon, winch are carried to the 
an angle is formed between the mesocolon eairvmg the right and nine e 
arteries and the termuial pait ot the mesenteiy of the small nitestine 
ing the Aasa intestmi tennis at the apex of tins > -shaped hen i 
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usually dnected foiwaid and to the light The lowei end of the fold in the 
lemale passes ovei the bum of the pehus, on to the posteiioi aspect of tlie 
bioad ligament of the uteius, and is fiequently blended vritli the suspensou 
ligament of the ovaiy In the male, it may end m the neighbouihood of the 
internal abdominal img, oi pass ovei the bum of the pehis to the loiiei end 
of the fold laised by the obliterated hypogastric arteij’’ The genitoincseiiteiic 
fold may contain between its layers a thick stiatum of extiapciitoneal con 
nective tissue, which m some cases foims a tiaction band of consideiable 
strength , it may thus give rise to kinking and constnction of the teimina.1 
pait of the ileum, oi a displacement downwaids and mwaids ot the ileiim, 
and Auth it the cecum and appendix 

Vaiious factois appeal to be conceined m the foimation of this fold 
Of the folds u^hich aie piesent m the enibi}^, ue may considei fiist the 
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‘uiogemtal mesentery’ This conneetc 
the genital gland and niesonephios 
(Wolffian body) to the posteiioi abdo 
nnnal wall {Fig 302) It is continuous 
at its upper end with the ‘plica lascu- 
laiis’ or diaphiagmatic ligament, and 
1 / -fjinNF in the pelvic legion is connected bi 
the imnnnal fold containing the gubei 
naculum with the mteinal abdominal 
ling Following the degeneiation winch 
takes place of the upper part of the 
niesonephios and genital gland, theie li 
also a degeneiation and appaient dis 
placement dowmwmids of the diajihiag 
matic ligament as far as the oiigin ol 
the internal speimatic oi oiminn lessels 
which descend in the fold — now knoiwi 
as the ‘plica vasculaiis’ — to the testicle 
or ovaiv The lowei end of the foh 
peisists in the adult female as tiie 
mmiiopelvic ligament, oi siispenson 
ligament of the ovai}’’, with which tie 
genitoinesenteiic band is fiequently incoipoiated , and m the male passes 
downwmids on the external iliac vessels to the internal abdominal iing, wi ' 
wdiich the lower end of the fold is sometimes associated, as in a case^of 
‘piocessus vaginalis’ in an adult male desciibed by Douglas Reid* m 
In this case, as m the specimens lepiesented in Figs 290, 291 and 29 , 
gemtomesentenc fold foimed the left boundaiy of a retrocohe fossa 
Reid’s case, the appendix, which was in contact with the light oi pos 
suiface of the ‘plica genitoraesenteiica ’, could not be Aiithdrawn 
fossa on account of an adhesion of its mesentery to the 

On the left side, the uppei pait of the ‘plica Aasculaiis’ is, m la i^^ 
couise of development, obhteiatcd b}'’ the adhesion of the le t si e 


Fio 302 — Camera hicida draa ing 
of a trans\ erse section through a 35 mm 
human embryo, shoivmg the relations of 
the testis and mesonephric fold to the 
duodenum, kidney, and Iner 

D , D lodenuin Z , Ln er M D 
Jlullerian duct M N F , Mesonephric 
fold B K , Bight kidney B U , Bight 
uretei T , Testis S V , Internal 
spermatic vessels U 0 M , Urogenital 
mesentery W D , Wolffian duct 


*Journal of Anatomy and Physiology, xJvii, 479 
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pimntuc mesocolon to the peutouenm <wtuu}i Hu posleimi nh loiiniiiil u.ill 
When the desccudiuR and ihac poi Lions of the colon au laiiud to t u lot 
hy the nicssmc of the cnlaigniE: coils of small inltshiu whuh lill Hu 
eoncaMty of the n-shaped cm\c of the colon the ‘plua \as(ulaiis is 
completely cocci cd Q\ci h\ the mesocolon and disiiiptms A smnlm 
ohhteiation of the nppci put of the ‘plica ^asllllnlls takes place on the 
rnrht side, osMiig to the folding osci of the mesciileiv of the asKiidmg colon 
and teimmal pait of the ilenm, and its adhesion to Hu iiciitoncum on Hie iigliL 
side of the posteiioi abdoiiimal nail On the light side, honcNCi the ohlitci- 
ation IS not so e's.tcnsive onmg to the lowci attachment of the mcsentcix of the 
small intestine being at a eonsidciablj highei lc\cl than tliat at nliicli the 
ihac colon ciosses the bum of the pehis to become contmnons ssilh the pclsic 
colon on the left The piimaij position of the iilica is ncll seen in Fig )()! 
m nhich the colon is still almost medial m position The small intestine has 
been cut an ay so as to shon the lelation of the iippci end of the gcmlomcscn- 
tetic fold to the posteiioi smface of the mcsentciy of tlic small intestine It 
mil be seen to cioss the fold laised by the hypogastiic ailct\ .ind the ficc 
botdei is dneeted to the light The iclationship of the ‘pliea snsuilaiis’ 
to the posteiioi abdominal nail in a t 5-cm Iniman cmbivo is ncll seen in 
Fig 299 It lies m fiont of Hie psoas muscle and contains Hie spcimatic 
vessels between its layeis The position of the inogenital fold and inteinol 
spermatic vessels at an eailiei stage (35 mm ) is slionn in Fig 302. in nliitli 
adhesion has not j'^et taken place It a\i 11 be obsD^^ecl that the genital gland 
and mesonephric fold aie connected to the posteiioi abdominal nail by a 
thin inesenteij'’, winch, as it is common to the genital gland and mcsoncjiluos, 
is termed the ‘urogenital nieseiiteiy’ The testis is lying in tlic same hoii- 
zontal plane as the peimanent kidnej% hvei, and duodenum Sections of 
the speimatic lessels are cut acioss m the hilum (mesogemtale) of the testis, 
and to the light is seen the degeneiatmg Mulleiian duct, lying in the fiee 
border of the tubal pait of the fold The Wollhan duct and some of the 
epigemtal tubules of the mesonepliios aie cut acioss in the glandnlai pait 
Feliv has shown that the appaient descent of the genital glands, mesonejihioi 
and Wolffian ducts m the early stages of development is due to a degeneia- 
tion of the upper (ciamal) poition, which occuis simultancouslj’’ nitli the 
gioni:li ot the lonei (caudal) pole Accompanying this degeneiation of the 
struelmes contained m the urogenital fold is a descent of the diapliiagmatic 
ligament as fai as the level of the lowest 9 to 11 pairs of mesoneplmc aiteiies 
winch aie present in a ig-mm embiyo, and which aie lepiesented in the 
adult by the mteinal speimatic oi ovarian aiteiies , these aie contained in 
the uiogenital fold, and extend fiom then origin from the abdominal aorta, at 
the level where this vessel is crossed by the duodenum, to the genital gland 
The fold of peritoneum m which they he is now spoken of as the ‘plica 
vasculaiis’ , th.s corresponds in its uppei part, where it lies on the psoas 
muscle, to the line of attachment of the genitomesenteric fold, and ends below 
m the genital gland It appeals probable, theiefoie, that the gemtomesen- 
tenc fold originates fiom that pait of the urogenital fold winch contains the 
definitive mteinal speimatic or ovarian aiteries The position of the spermatic 
\essels on the psoas muscle as seen in Ftg 299, and the appeal ance of the 
%oi, \i —NO 43 35 
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boidei of a peiitoneal fold to the outei side of these vessels gne the impies- 
sion that degeneiation of the uiogemtal fold above the level of the testis has 
not been complete, and that the fold has become adheient to the peiitoneum 
coveiing the psoas muscle At a latei stage of development the mesenteiy 
of the teimmal pait of the small intestine and commencement of the colon 
Mill adheie to this pait of the peiitoneum, vhich, should the vuev expiessed 
aboie be collect, affoids a leadj'^ explanation of the lelation of the uppei 
end of the gemtomesenteiic fold to the posteiioi smface of the mesenteiy 
of the ileum m this position, and its connection belou vith the suspensoiy 
ligame it of the mai}’^ oi — in the male— the uppei end of the inguinal 
canal 

The uppei pait of tlie genitomesenteiic fold thus appeals to oiigmate 
from an adhesion of the ileac mesenteij'^ to the light ‘plica vasculaiis’ and 
lemiiant of the mesonephiic fold, and its louei pait appeals to be lelated 
m the male subject to the mounial ligament and gubeinaculum testis, and 
111 the female to the suspensoi}'^ ligament of the oiai)'^ It is piobable also, 
as has been suggested by R Douglas Reid that bv its ti action on the ileum 
the band is iiisti umeiital in causing the descent ol the caicum and appendix 
into the light ihac fossa 

The strong bands that aie sometimes picsent ni tins situation m adult 
and moie especialty aged subjects {Figi 290 and 292), and which maj gne 
use to kinking and obstiuctioii of the ileum, aie obviously due to an abnoimal 
deielopmeiit of fibious and musculai tissue iiithin the noimal fold The 
abnoimal development oi hjpeitiophy of the sub- oi extra-pentoneal tissue 
may be explained, as has licen demonstiatcd liy Arbuthnot Lane, on the 
assumption that forces, such as peiistaltic action oi gaseous distension of the 
intestine, exeit tiaction which is lesisted by the deielopmcnt of a band which 
will act as a countei acting foice m the opposite dnection Should these 
foices, as fieqiiently happens, be excited along the line of the noimal fold 
as desci'bed above, this fold will become exaggeiated and the extiapcii- 
toneal tissue between its layeis wall become hypertrophied and condensed so 
as to foim a stioiig ‘letentioii band’ capable of causing displacement and 
obstiuctioii of the intestine 

We do not piopose m this papei to desciibe laiiations in the foini of 
the caecum and appendix, noi to lefei fuitliei to peculiaiities m the position 
of the vaiious folds and fossae associated with this region These have been 
ablv and cxhaustnely described by larious authois, lefeieuce to whom, along 
with detailed desciiptions, will be found in articles by Sn Fiedeiick Treves 
Douglas Reid, and m Kellj and Huidon’s The Veumfoim Appendix and its 
Diseases 

Among the laiei conditions of the caecum and appendix which aie ol 
suigical interest, we may howeiei lefei to two important abnormalities 
namelj* (1) Congenital absence of the appendix , (2) Its position m the le t 

iliac fossa in tiansposition of the iisceia An example of the foiiiicr was 
desciibed b}^ one of us, m 1916 m the Journal of Anatomy and Physiology 
The condition is extremeh lare No instance of it has occuiied m tie 
3000 cases on which oui classification has been based , and in another sents 
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of 1 352 svslcnialic obsci \ aliens onl\ one example, iccoi (led In law celt and 
Blatclifoid occuiicd Sc\eial otliei eases liowcici lia\c liecn publislicd 
oi piesened m nuisetims These illustiatc aiicsl of de\clopnicnt at diffeient 
stages, namclv “ Absence of the cjccnni and appendix ’ (Ilobinson) “ Rndi- 
inentaiv cecum -witlioiit appendix ’ (Sutton and CIiiII) “Blunt, conical 
c,ecum without appendix’ (Huntington) “A c.ccum ha\ mg a lounded 
svmmetiical foim nith the longitudinal musculai bands eoineiging ton aids 
its apex but nilliout appendix (Iliinlinglon) “ Asvmmcti ital foim 
■withoi.t appendix ’ (Gladstone) 

The posit'on ol the cccian and appendix in the lelt iliac fossa associated 
with gcncial tiansposition oi the Msecia although laie, is ol siinicicnt piaetical 
impoitance to meiit a biiel notice m this aitule \s uas the case m absence 
of the appendix, ao instance ol this abnoini ihtv has occuiieci m oui 3000 
obseisat’ons One of us hoec\ci, ehen a student attending the Pathological 
Dcpaitment of the Gencial Hospital, A^ienna met eith an example of geneial 
tiansjiosition of the iisceia in a female child age IS months, uho died fiom 
pyaimia sccondaiy to seailet fevei, and thiough the kindness of the acting 
Piofessoi of Patholog}, Hen D’Albiccht uas enabled to obtain the specimen 
foi the Middlesex Hospital Museum It piesented the oidinaiy chaiacteis 
of complete tiansposition the erecum and appendix ho^^c^el, lav at the 
level of the iliac eicst iiudci cocei of the huge left lobe of the Inci, as thev 
had not fully descended into the left iliac fossa 

Apait ficm these eases of tiansposition of the Msceia ectopic positions 
of the coccuni and a]i])endix may usually be explained undei one of the follov - 
ing headings (1) Aiiest of then descent towaids the light iliac fossa (2) 
Continuation of then descent bevond the noiinal limit, into the pelvis oi 
into a heinial sac (8) Deflection to some abnoiinal position — iisuallv to the 
left — associated vith a lailuie in the adhesion of the ca?cum and ascending 
colon to the posteiioi vail of the alidomen and letention of the piimitive doisal 
mesenteiv 

In addition to the abos c-mcnlioned congenital causes of ectopia, dis- 
placement rna}'^ occiu as the icsult of a loaded eiecuni, giving use to a lov 
pelvic position, and othei patliological conditions such as visceioptosis 

In coiiclud'ng this account the authois considei that a biief lefeience 
IS necpssaiy to the statistics dealing Avith the position of the appendix by 
pievious obsoiseis, vhich appear to diffei maikedly from then own senes 
In some cases this may be explained bv diffeient methods of classification 
Foi example, M Laffoigue {Anafoimo Hitniame, Testnt), fiom an examina- 
tion of 200 cases of all ages and both sexes, lecoids the tollovmg percentage 
of fiequeneies — 


Ascending type 

13 

Descending type 

41 1 

Lateral and mtciml tspe 

20 

Later il and esteinil t>pc 

17 


97 5 


Of his atypical laie cases, the appendix vas tvisted lound the ileum in 
one case, and loiind the ciecum m another 
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The classification is heie based on the dnection of the tip oi longitudinal 
axis of the appendix, lathei than on its position lelative to the ileum ciecum, 
pehic bum, oi peiitoneal fossjc In compaung these figmes uith the authois 
senes, it IS piobable that the pei cent giouped togethei in Laffoigues 
ascending tipe would hai e included, in addition to the authois ^jne-iieal 
and ‘ sjilenic ’ oi post-ileal U pes a consideiable mmibei of the post-ciecal and 
letiocohc eases in which the tip of the appendix happened to hai e been diiected 
upwaids m a letrocohc fossa The descending t 3 qDe (43 5 pei cent) uould have 
included, in addition to the authois’ ‘pelvic’ oi descending type, a ceitan 
numbei of the sub-cascal and post-caeal tjpes The disci epanci'- theiefoie, 
IS obviously not so gieat as might be supiiosed 

From the clinical standpoint, houeiei, the classification of the position 
of the appendix adopted in tins aiticle appeals to be the moie piactical, since 
the appendij is often coiled oi kinked {Figs 291 and 293), and also since, 
fiom the suigical standpoint, the lelations aie often essentially diffeieiit 
Foi example, an ascending jne-ileal appendix Ijnng fiee in the peiitoneal 
cavitv <s totally difleient horn an ascending letiocohc appendix confined m 
a fossa behind the colon, oi peihaps exti ipeiitoncal 

In conclusion ive uish to emphasize the fiequencj^ vith which ve have 
found the appendix Iviiig m the post-csecai and letiocohc positions, namel}", 
111 69 2 pel cent of the total nurabei of 3000 cases Wc legaid this theiefoie, 
as tlie typical and most common position of the appendix, and the descending 
01 ‘pelvic’ type as the next m oidei of frequency 
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SOME POINTS IN THE SURGERY OF THE 
PITUITARY GLAND. 

By PEllCY SVHGEN'T London 


{ 1 Coiitn/jtilioii lo Ihc Di^cu<ssio» upon the Siirgcni of the nudocniic Gltnuh at n Meeting of 
the Snth Congresi of the International Soe>etif of Siirgcrif, held in London 

IH Jilt I/, 102 J) 

Fe\N things in medicine aic moic sti iking than the mtcicst i\hieh duiing the 
past fev veais, has been excited by the cndociinc glands The mystciv of 
their functioning and the fascinating thciapcntic possilnlities nlncli inci casing 



rio 303 —Case 25 Infiindilnilnr tumour di«placmg the optic chinsma dounsvards 
attached to the floor of the third ventricle and appearing to arise from the upper pait of 
the infimdibulura Except it its attachment it was surrounded bv i capsule It was semi 
fv^tic and contained vellow albuminous fluid with numerous cholesterin crystals and some 
ealnreous matter Tlie sella turcica was grentlv enlarged iho pituitaij bodv was of 
normal size though flattened The patient was an undersized boy 10 jears of age vwjth 
partial bitemporal hemianopia and papilloedema A. simple decompiession was followed 
ill great general improvement and increase of visual acuity A month later the tumoui was 
exposed, and paitialK removed but death occuired within a few hours A Opt c neive 


knowledge suggests, strike the imagmation m a pecuhai maniiei Tlie 
testicle, uiidei the eupliemism ol ‘monkey gland’, hguies m dmnei-table 
eonieisation , lejuvenation by some nnspecihed hoimonic means has foimed 
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the basis of a lecent novel, and manufactming chemists compete vith one 
anothei m aditilismg eh\iis distilled how any and evciv mteinal oigan 
Although speculation has fai oiitiiin Lnowlcdge the past feiv yeais lia^^e 
neveitheless been niaiked by a substantial aecinnnlation of facts icgaidmg 
the physiology of the noimal and the pathology of the diseased endocrine 
glands, and m this ad^mnce snigeiy has had its shaie The opeiative tieat- 
ment ot exophthalmic goitie foi instance, although manj'^ ipicstions con- 
nected Avith it aie still unsettled, has been established upon a fiiin footing 
The same cannot, houeiei be said at present of the suigeiy of the nituitaiv 
gland Although theie exist many lescmblances between the thjnoid and 



ViG 304 — Case 20 Adenoma Tlie patienfc a mnn ^5 jeais of ngo com 

plained of fading ms on foi t«o yeii*? Hypopifuitan sjmptonis had commenced a >011 
carliei The left eye vsas blind and onlj a small part of the na'^ol field of the light eje 
lemamcd Frequent severe headaches A large amount of boft tumour nas rcmo\ed and 
all went nell until pneumoma super\ened^ from winch death occui red on tJie twelfth da^ 
ihe tumour has b^cn pulled downwa»’ds to show the position of the optic chmsma and tiact 
A Optic chiasm j 


the pituitaiy, the compaiison must not be piessed too fai, and ccitnnly fioiii 
the svugital point ol Aien the tno glands must be appioaclied diffcienth 
Each, when diseased may cause two distinct gioups of symptoms, those 
due to disoideied function and those due to enlaigement But whilst an 
cnJaiged thyioid sometimes lequues siugical measures foi tlic iclicf ol 
djspnoea, it is fat mote often opeiated upon cithei foi cosmetic icasons or 
because ot glandiihu s3mi]jtonis The pitmtaiy on the othci Iiand c uses 
seiious ]tiessine s3mptoris whicli call toi relief quite apait from any function- 
mo- of the gland , and, indeed, fen opeiations can etei hate been pcifoimcd 



SriUiEEY OV THE ElTnT\HV (HjAND 

foi Ibc Khof ol (Uspiluitnism un.u<ompunid I.n am 
Cushingv relates a ease in ^^llK.h glamluUu sMupKnns ^^cta (onsalciai.l niml. 
Tied nftci a pduitin opoiai.on ol llns kind The patunl mis a ma c uim 
inegahc ^Mth a hist on t\lciuhug o\oi eight \ciis \ p.iilial icimnal of llu 
pars aiitciioi In the nasal unite uas followed In mnnediatc ccssition ol 
the headaches and Ihuc months latei thcie nas i Null-niaikcd ch.ngc ni 
the patients ippcaiaiuc ^Mlcn no lu dealing with i isis nine ii ni it the 
picsent time comeincnth legaulcd as In pojnlint.iiisni it is jiossi i < i.i .in 
opeiation nlnch ichcacel piessinc upon am icmannng noiinal ghiiut tissue 

In emptying a cysi hy iemo\ mg a mass of .leleiiomatons tissue oi 1)\ meuK 



lie JOi — Case 15 An iiifuiKlitnilnr choloteiin ca St 1 ho jintient M ns n a,iil lS\pni^ 
of ige e\hibitm}: -woH intvrl ed ‘ Inpopitmtarj ’ sMilpfoins Hendntho nnd Msuiil dctiuor 
ation hnd been noticed for t«o jears Iho c^st nas emptied bj aspiialion She died 
twehe dajs later haeinc oshihited remnrKablo tovic semptoiiis sinro operation She was 
lestlcss talUmg incessantly nnd at times innnincnl the tcmperntino loinnincd high reach 
mg lory and an urticarial rash appeared Post mortem the cjst uns attached to the bnso 
of *he infundibulum and floor of the third \cntricle, uliilst the optic clnnsma nnd nenes 
uere displaced dounuords A Optic noreo 


incising the dmal capsule, might be beneficial I ha\e melecd seen a icmaik- 
able impiovement in appeaiance take place scveial ycais aftei the emjitymg 
of a pituitaiy cyst in a man who exlnbitefl a raixtuie of symptoms of acio- 
megaly and mlantilism, but tvhethei the impiovement is to be attiibntcd to 
the effects of the opeiation, oi to some obseme spontaneous changes it is 
impossible to say 

Up to the piesent, suigeiy has been little concerned with the functional 
tagaues of the pitintaiy gland, except in so fai as they may assist in the 
diagnosis of gioss pituitaiy disease Possibly in the futme the hypei active 
gland may be lemoved, as is nov the piactice m the case of the thvioid foi 
Giaves’ disease oi pituitaiy glands may he successfully giafted into the 
subjects of hypopituitaiism , but at piesent the chief coucein of smgieal 
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inteiventioii as xegaids the pituitaiy is to lelieve symptoms of local oi geiieial 
piessiue caused by tumoms oi othei erlaigements of the gland 

So hazaidous aie pituitaiy opeiations that, if anything is to emeige as 
legal ds suigical mteivention foi glandulai symptoms it must do so as a 



Fic 30G — Case 1 Supr‘\pit\iitar\ endothelioma {Specimen 14G2 2 C S Museum) 
The pntient 'was a man 41 "vears of ago, who had been under obs>ei\ation for ole\cu \ears 
foi failing Msion He became completely blind in the left eye m about three months and 
in the light eye in about ten -sears after the onset of sjmptoms No other s\mpfoms local 
or glandulai weic obseued xmtil the onset of tho general pressure svmploins some three 
months befoio death i he chnsina and optic noi\e5iwere stietched o\er the tnmoui winch 
was spiieiical and 2 cm m dinmetei It wa> onh ioobplv connected with tiie mcmbiancij 
A Pituitary gland 



Fio 307 — Specimen 17 1 > 1 PCS 
Museum Left lateral mcw of a lobu 
j ited carcinoma from a n an J I ^ cm's 
of ngo (bii Clmiles Ballancoii case) 
with a histoTW of lo'^s of \ision and 
pei^jstent headache foi a period of fi\e 
month'? The light eje wa-^ Cjinte blind 
ind the temporal field of the left wa'^ 
lo''t No definite glandular symptoms 
weie obscr\cd A Left 3rd ncr\e B 
Left optic neriD C Bight ptliner\e 


h} -product of such operations as are lendercd pistifiable b^ tlircatcned blmcl- 
ness and intolei ible headache In the piesent state of oiii knowledge tlie 
suigeiv of the pitintiic must concern itself piimaiilv mth the iclief of pies- 
sure symptoms caused b^ tumoms oi oHiei chseased conditions accompanieci 




Tig 308 — A mmute mtrapifcuitary adenoma 

A Coronal section through the ■whole gland (x 10) The gland measured 15 X 10 
y 10 mm Shows adenoma replacing substance of pars anterior, a small crescent of 
■which IS seen to the left Tlie whole mass is intrasellar and surrounded by the dural 
capsule 

B Section of noiinal part of gland (X 500) showing both oxyphil and basophil cells, 
and extreme \ascularit^ 

C Section of the adenoma (X 500) The cells resemble m tjpe the oxj^lul cells of 
the noimal gland, but take the eosin stain less intensely 
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h\ enlai;rement of the gland and I intend heie to confine myself to a biief 
inquuv based upon my peisonal expeiience 

Symptoms of piessuie caused pitmtaij"^ enlaigements aie con^ementl\ 
giouped as local and geneial Any m< lease in the geneial intiacianial piessine 
IS to be legaidcd as of seuous impoit because it indicates that the intia- 
eianial extension of the tumoui is laige enough to cause an obstiuctive 
livdiocephalus It also adds gieatly to the daugeis and difficulties of a dnect 
attack upon the cnlaiged gland When such symptoms aie piesent and the 
piessuie IS not of so high a giade that a fatal teimmation is ineMtable a 
simple decompiessne opeiation in the tcmpoial legion is capable of affoidmg 
a consideiable de»iee of lelief This, houeiei must be legaided nieieh as 
a jialliatn e opeiation, as ni any othei case of iiiemoiable intiacianial tumoui, 
liut uith this diffeience, that it cannot be expected to icliexe the headache 
uhich lesults fiom tension uitlun the pituitaiy capsule uoi to benefit Msion 
It may also be employed as a piehmmai-s measine to facilitate a subsequent 
fiontal opeiation 



Tig SCO — Specimen 48 1 BCS Museum From nn nrron efxaljc feinnle 41 of 

nge The tiimoiu debcubed hibtoiogicnllv resembling the nnrb nn eiioi of the noiinil 
gland’ measures b 5 cm m the \ertical direction the mtracianml portion lias nn anfero 
posterior diameter of 6 cm (Reported b\ J B Xeal and S G Sliattock Trans Pathrl 
Soe Loud , iS08 \lix ) 

It is 111 the lelief of svnqitoms due to local piessuie that most is to be 
expected fiom smgical mtel^entlon I mas sas at once that, so fai as iu> 
ossii cxpciicnce goes the tcim ‘lemosal’ used in connection uith pituitais" 
tumouis has abias^s meant ‘p^itial lemosal’ I had until quite iccently 
lies ci encouuteied a case oi seen a specimen m sshicli total lemosal could 
bs ms possibilits’^ base been effected dining hie {See Fig') 30S to “307 ) 
The solitaiv iiossiblc exception is the case of a minute intiapituitan adeiionn 
illustiated \n Fig 308 In tins instance I had set out to leinose pait of Ihe 
(ontents of the sclH tuicica and had not a scseie htemonlngc unfoitunatels 
compelled me to abandon the opeiation I should piobably base succeeded 
in icmosmg this tumoui 

The tuo outstanding piessuie ssmptoms sshich can be ichesed bs opeia- 
tioii upon the eiiHigcd gland oi upon tumouis m its immediate sicmits ire 




Msual clcteiioiation ami hcaflacho A\lidliti Umi lu-ulatlu be ol Ibo ]ie(iiliai 
fiontal paiowsiml brnsiiup’ t\pc wliuh lias been (ailed ‘piluilnn luvui- 
aohe’ 01 of the moie oidinan ehaiadci dcpcmknl upon a •rcnei il usc of 
iiitiaciaiiial picssinc It is in\ picsciil o|)iiiion ibal ]iio}j;ussi\ c \isiial dclcii- 
oiatioii and scxcic headache aic llit oiil\ s\iiiptoiiis nbuh jiislifi .1 siiriiual 
attack upon a pitviitaiv tnnioui hen an ojiciatioii is beiiiif jil.iniicd it 
iTvvist be lemcuibcicd that the si/c of the sella tiiicica as indie alcd ladio- 
giaphicalh gn cs no infoiination as to tin. total si/e ol the piluitai\ ciilaigC' 
ment, and fuithci that bv the time the Msvial sMiiiiloins aic at all pio- 
nounced, the bulk of the tuinoui mthiii the (lamal r imIn is usiialK gicalci 
than that poition nliich lies nithiii the sella liiicica ’ 100 ) The iiici eased 

intiaeianial piessuie which icsults iiom this exlinsclhii extension is a factoi 
of supieme impoitancc fioni the opeiatnc slindpoint This fact should be 
given due consideiation when the methods of appioach 11 c Iieinc weighed 
DuTiiig the past few ycais I base opeiated upon 38 patients ioi pitnitan 
disease, aetual 01 supposed The minibci is too small to peimit of am but 
the most tentative conclusions, and eAcn those who indulge in the iallacious 
piactice of expiessing suigical results m mathematical tcims would demo 
little satisfaction fioin so mcagic a list On the otlici hand, the niimhei is 
not too laige to pievent all the cases being biiellv tabulated and it is m this 
foim that I base set foith the mam facts concerning them 


ANALYSIS OF 38 CASES OPERATED UPON 

I 17 CvsLS or ‘Adhnomv’ 011 ‘II\t 1 uplvsi c or Pmis Axiiiuon’ 

4 Trcins-spJicnoukd OpmiUons iciih Parlial PcmoMl — 

Case 2 — , 20 Coasiclcrable improa ement (died of pneumonia lo months later) 
Case 3 — M, 21 Very great improveincnt m eaery wi>, espociallj msiiiI (Lost 
tiaee of altci 0 months owing to aiar Patient was a German 
clerk ) 

Case 11 — if, 25 Temporary impiosemcnt m headache and aision Retapso a 
few" montlis later Tcmpoial decompics'ion followed bv im- 
provement 

Case 14 — , 38 — Died of meningitis 

9 Frontal Operations thith Pailial Removal — 

Case 8 — , 35 Died wilhm a few houis 
Case 18 — , 34 Died witlim 24 hours 

Case 20 — ^P , IS Ver} great improvement Well 2 yeais latei 
Case 21 — , 21 Verj" great impiovement IVcll 2 ycais Htei 
Case 24 — M , 80 Died avithin a few' hours 

Case 25 — JI 40 Excellent recoveiv Died of pneumonia 4 montlis latei 

Case 20 — ^iNI , 85 Died of pneumonia a week later 

Case 27 — 50 Died next daj 

Case 38 — F , 48 Excellent recovery Recent cast 

3 Frontal Opeiatwns tvithout any Removal of Tumoui — 
on h'cmorrhage from circle of Will is during operation 

Cose 30— i\I, 31 Abandoned as a simple decompression on account of freneral 
pressure Good recovers 

Case 37 — P , 11 Fatal hfemorrhage during operation 
1 Tempo) al Opeuition — 

Case 22 ~M , 40 Simple decompression Improved in all respects and resumed 
work (clerk) 
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II 11 Cases or SuPRAPiTuirAR\ Tumoep (Endotlidioma Cholesteiin 

cjst 3, Inlundibulai tumour 3) 
a A Endolhchomc ta — 

Cose 1 M , 41 Bitemporal decompi ession wlien vi cxiremis Died 

C«ie 6 , 30 Fiontal operation — paitia! removal— excellent lecovery Lost 

trace oi owing to war (German musician) 

Case IG— M, 42 Temporal decompression— improved Survived 3 years 
Cose 11— F, 49 Fiontal operation— partial removal — excellent rec'orerv Well 
11 months later 

Cose 32 — F, 42 Frontal operation — ^paitial remoral — evcellent rtcorer} Wdl 
6 months later 

h 1 Infnndibulin Tionouis — 

Case 7 —F , 25 Fiontil operation— partial removal Died 10 dajs later 
(Ganglio-neuroma ) 

Case 10 P j 35 'Icmporal decompression Died soon after operation (Epen 
dymal tumour ) 

Case 21— M, 10 Temporal decompression folloned later by frontal exploration 
Died soon after operation (EjJendymal tumom ) 
c i Cholesierin C'ysts — 

Case 15 — F , 18 Frontal opeiation — evacuation Died 12 davs latei (jHanncal ) 

C'asc 19 — , 54 Temporal operation — evacuation Died 2 months later 

Case 28 — M, 30 Temporal operation — evacuation Died 3 years later (Insane) 

III 4 (ases or ‘CvsTic Serous Meningitis’ 

Case 12 - — iM , 49 Front d operation Three yeais later quite well thsion better 
Case 18 — F, 3G Fiontal operation Much improved Died 3 years later (’ cause) 
Case 17 — M , 30 Temporal operation Improv^ed Alive 3 years 1 vter 
Case 86 — F , 31 Fiontal operation Back to work IVell 6 months later 

IV 6 Cases Wrongla Diagnosed 

Case 29 — F 36 Fooalal ctidolheliama Frontal exploration No inrprov'ement 
Died 2 months later 

Case 34 — ]M , 31 Frontal gbomn Nasal operation Died m coma a week later 
Case 35 — F, 13 Fiontal ghoma compressing pitmlarv Temporal dccompres 
Sion Relief Died 10 months later 

Case 33 — F , 12 Mesencephalic ghoma Inplroceptialas Nasal operation Died 
of meningitis 

Case 4 — INI, 53 Aiteuosclewsis , optic atioplnj Frontal exiiloration Died 0 
V'enis later Post mortem, no other lesion 
Case 9--M, 27 No gloss lesion Frontal exploration Ati opined optic nerve 
Alive 5 jrears later — periodic head relics 

If SO far the tale is a dislieaitenmg one, we have to lenrembei tint manj 
of the failures can be traced to causes which subsequent expeiience has shown 
to be preventable and that a mnch larger propoition of good results can be 
confidently expected when we have learnt to mmimi/e mistakes of diagnosis, 
judgement and technique Evmn such simple opeiations as piostatectoniv 
liav e passed thiouglr a peiiod of excessive moitahtv We must lemembcr, 
too, that many of these jiatients suffer from a numbci of distressing svin- 
ptonrs which often render life insupportable and from a disease which, alter 
causing complete blindness, mil iiltmratelv' piove fital, so that even a few 
strikingly good results although thev nrav concern but a small proportion 
of the whole are nol to be despised I feel confident that with better 
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judgement m the selection of eases uiUi ,neieasingl% impim cd 0)101 U c 
technique cud aboi call iiciliaiis hv opeiating it a luueli (ailiu stag! m Uu 
eioliition of the disease it i\ill he possible to benefit a lar laigei peitenhig, 
of these unfoituiiate )iatieiits In this (onnectioii the follouiiig ease (Ce;v 
37 ) is of special inteiest It shous that uiUi intinsellai giouths it 111 iv he 
possible to inahe the diagnosis Mhen the tumom is still small iiul confined 
uithmthe sella bcloie any conspicuous cnlaigcmcnt of the selli has oeeuiied 
and befoie the gcnci il intiacianial iiicssuic is 1 used It also shous that 
consideiable lestiiction of the Msual fields may occui fioiii \civ slight iqniard 
bulging of the diapbi igma sell r Ilael it not been foi an unfoitunite opeia- 
tive accielent thcie is e\civ icason to believe that the little tunioiu uoiild 
have been len■l0^ed completely and tlint the icsult as icgaids headache and 
vision and peihaps also as icgaids tlic glandulai sMiijitoms nould hai e 
been good 


Case 37 — The xiatient a fcmvlc, H scirs of age, but suffered foi ten m us 
from severe headaches, and hut noticed lici liinds gelling l.irgcr Dislurliince of 
vision nas first noticed about six months before her uhmssion to hosinlal Foi 
some jears the headaches had been related to the menstriid periods md had been 
chiefly frontal The hands and feet had gridually cnl irgcd, md the ficial apiicii- 
ance had altered On admission, the Msnal fields ncrc found to he gitith dimin- 
ished concentricalh , that for green being the smallest and that for the nlulc the 
largest, the red field being intermediate m si/e The optic discs nerc normil 
X-ray examination shoued no cnlaigcmcnt of the sella No operation \\ is 
advised and she left the hospital She nas re admitted fom months latci the 
headache haMng become intolerable, and non frequently aocompaiucd bj 1011111111" 
The visual fields had become much smaller concentrically md still shoised no 
qiiadrantic or hemianopic defect The optic discs -were shghth paler than nornnl 
A trace of sugar had appeared m the urine 

A frontal osteoplastic exploiation nas carried out, and the pitmtaij logion 
inspected There appeared to be no bulging from the fossa Tlie diaphrag'ma sell.aj 
was incised, so as to relieve tension Recovery nas uneicntful and the hcadichc 
was completely relieved Headache began again after six necks’ complete freedom, 
and the patient returned to hospital six months after opciation The headache had 
again become extremely severe, but visual acuity had improved to [J, and the fields 
nere a good deal larger The discs appeared normal, and there nas no glycosuria 
It nas determined to remove part of the contents of the sella tuicica, and the icgion 
nas again exposed through the osteoplastic opening Unfortunately liamiorrlian-e, 
from a source nhich could not afterwards be traced, necessitated abandoning the 
opeiation Death occurred within a few hours 

Post mortem, the pituitary gland nas removed, and found to be scaicely if at 
all enlarged It contained a minute adenoma {Fig 808 ) 


Selection of Cases — If ne aie to avoid opeiating upon unsuitable cases 
ne must in the fiist instance seek to impiove oui diagnosis Alany conditions 
cause symptoms which may be leasonably yet wrongly asciibed to pituitaiy 
lesions No fewei than 6 of my 38 cases belong to this class , three weie cases 
of tumom of the frontal lobe causing visual deteiioration fiom piessme upon 
the optic neiie, 01 chiasma, with disturbance of function fiom pressure upon 
the pituitaiy gland , one nas a mescncciihahc ghoma which gave no localizing 
signs, but which by causing ventiiculai distention produced enlaigement of 
the sella and symptoms of hypopitmtaiism , two weie eases of optic atiopliv 
nathout gloss lesion, m which the opciation was of a pmely exploiatoiv 
chaiactei They illustrate some of the difficulties of diagnosis, and the cases 
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in winch no gioss lesion was found aie also mteiesting as demonstiating mth 
what ease and safety the mfimdibulai legion can be exploied by the fiontal 
route 

In a laige piopoition of cases honcAei, the diagnosis of 2ntiiitaiy tiimom 
can be made ivith piecision and at an eailv stage, but unfoitiinkely the 
natuie and extent of the lesion cannot alnajs be aceuiatelv diagnosed At 
piesent, tlieiefoie many of oui opeiations must necessaiily be of an exploia- 
toiy chaiactei Even when exposed the full extent of the tiiinoui can raielj 
be ascei tamed accurately In several cases m uhich I was able to lemoi e 
a consideiable quantity of tumoui tissue subsequent post-moitem examina- 
tion showed that the extent of the giowth was such as to defeat anv suigical 
attack upon it In some such cases had an accuiate diagnosis of its extent 
been possible befoiehand, I should have leahzed that a simple decompicssnc 
opeiation was the only possible smgical pioceduic Even m cases of simple 
pituitaiy adenoma, with gieat enlargement of the sella, the diagnosis of 
which IS usually casj^, it is impossible to estimate the extent of the mti acranial 
portion ot the tumoui 

Causes of Failure — Opeiations foi pituitaiy tumour aie so hedged about 
with dangeis and difficulties that the patient who successfully luns the gauntlet 

mav indeed be accounted foitiinate Quite 
apart fiom the local difficulties which may be 
encounteied the geneial phjsical condition of 
the patients is usually such that they suppoit 
veiy badU surgical inoceduies of any magni- 
tude, whilst thej seem to be conspicuously 
lacking in lesistance to infection, and aic 
thcielore liable to succumb to pneumonia 

Fuitliei, it IS unfortunately tiue that bi 
the time the patient is submitted to opeiation 
the geneial mtiacianial piessuie is often so 
great that the physical difficulty of appioacli- 
ing the pituitary legion ma\ be msuimount- 
able, even ivith the assistance of a jnevious 
decompicssi\ e opeiation oi of lumbai oi 
aentiiculai punetuie The degiee of this 
incieased intiaeianial piessuie is moie difficult 
to estimate befoiehand than m the case of 
tumouis elsewheie in the biain because, owing 
to the diiect piessuie upon the ojitic neives, ve are denied the infoimation 
which in other cases we dernm fiom measuring tiie degiee of papillocdcnia 

Theie is yet another source of failuie which I haie observed, and which 
I believe to be of great mipoitance, and it is peihaps m some measuie eoni- 
paiable to one of the causes of death after operation for exophthalmic goitie 
The escape of toxic mateiial fiom the tumoui into the ceiehiospinal fhiid 
both duimg and aftci operation, seems to be capable of pioducmg giaie and 
even fatal symptoms This I think is especially tiue in the case of cysts 
containing cholestciin I now seek to a^mid this complication in two wars 
fiist, by lemovmg the contents of the tinnoiu capsule bv asiuntion , me 



Tig 310 — Case 28 Fiom a 
sketch made during operation 
Shows 'i large suprapituitaij choie 
feterm evst exposed bv the temporal 
loute u ith the optic ner% e sfcretclied 
o\er It nnd displaced dounuards 
and foru aids 
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■A 


“f omooplnstic flnp for frontal 
approach (modified Prazicr operation) 


secondly by sealing Ihc opening in the capsiile nilh a miistle-gi ifl heloio 
completing the opciatioii 

The causes of faihiic then so fai as inv own cvpciicme leaches, inav 
be summed up as follows (1) Eiiois of diagnosis leading to luisdiicc ted 
opeiatious , (2) IMassn e 

mtiacianial evtcusiou of the 
iumoiu lendeiing the case 

unsuitable foi any opei at lou ^ 

except a palliative dccom- / f / \ \ 

piessiou , (3) Opeiatue / / /- \ \ 

accident , (4-) Post-opei atu c y’J /, \ ^ 

pitiutaiy tox.emia, (5) Post- j ' 1 A 

opeiatue pneumonia, (6) In //'In " A, - 

tians-sphenoidal opeiatious li) 1 

septic infection (i \ > ' ' 1 

Methods of Approach V\ \ •' t, 'i ^ 

— The manj methods of V>, \ \^\ . i >- ' ( \ 

suigical attack winch hac^e >. '■ * ' ilj 

fiom time to time been t- . 

devised may be legaided npproaS. (mVd;;i'«i 
as falling into two gioups 

the e^mdmal embiacmg tiauspalatal, nasal, and paianasal opeiatious and 
the mil adwal, compiismg the tempoial and fiontal Iloislev, who in 1906 

If +1 stiongly favouied the tempoial route 

At that date he v'lote, m chaiactciistic fashion, “The piehistoiic waj of 

\ raising the fiontal lobe is 

\ ~ piopei way to 

lemme the tiimoui ', it 
X, should be done by laising 

/ \ \ \ the tempoial lobe' ”2 The 

/ '/ \s^ V' \ lecoids of the National 

A? '/ // \\ Y Hospital, Queen Squaie, 

/ ( f If \\ ’h include only foui cases 

/ , U ^ slcy 

j 1 between the ^mais iqo2 

i i ' patient 

\ fi/ ' ' iV died shoitly alter the 

\ \ \ f / \>\ , \ opeiation, one lived nine 

iLif \ V _ months, another thiee 

; M t oi* 

some degiee of ophthal- 

opeiation, and in two otheis some anhasin anrl i followed the 

m elevab„g the tempo..! lobe ttae S mo.e 

of the biam than in elevating the frontal lohe The"t^”^ ohpoitant aieat 
evei, majr sometimes be the metbnrl r.f i tempoial route how- 

oioieet ™ed at .s a 


A 


/,// 

li. 


il-lM 




x\ 


appiotcli ^“a Tu^ou^ ^»°“t-il osteoplastic 

arten umour B Optic nerte and ophthalmic 
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Tlie intiadural loute ^A'hich I liave found to give a j^cifectlv satisfactoiy 
appioach to the sella tiucica is a modifieation ot the osteoplastic oibito- 
fiontal method of Fiaziei The onlv leal diffeiencc between this and the 
oiiginal Fraziei opexation is that I make a much laigei osteoplastic flap, so 
as to lendei inteifcicnce uith the orbit and supia-oibital iidge uniiecessaiy 
Even in the thick and bossy aciomegahc skull T find no difficulty m i caching 
the mteipendunculai space without leraoiing the supia-oibital ndo-e (Fi«s 
311 , 312 ) 

Of the evtiadmal methods of appioach the only one of which I have 
had dn}"- personal evpeiience is the tians-sphenoidal opeiation of Cushing, 
and this is a veij’’ small expeiience, including but siv cases Although one 
of these was attended by an excellent immediate lesult, paiticulaily as 
regards vision, and two otheis might be legaided as satisfactoiy lesults, yet 
I cannot bung myself to feel that it is the best method Tts chief attiactions 
are that it is a compaiatively easj'' opeiation, and is one which patients of pool 
stamina, as these usually are, can easily support fuithei, the hlcehhoo'l of 
causing the pituitaiy toxiemia to which I have leferred is almost if not com- 
pletely abolished But it is not fiee from the dangeis of septic infection, and 
as so little can be accomplished thiough so small an opening, the beneficial 
effects aie likely to be meagie and tiansient It is, moieovei, only applicable 
to cases of pituitary tumoui in ivliicb the sella tuieica is conspicuously 
enlarged , no mfoimation can be gained as to the extent of the intiacianial 
extension, and no geneial decompiessue effect can be obtained The fiontal 
opeiation on the othei hand, allows of thoiough exploiation, of partial 
removal of the mtiacianial extension of dealing with su2iiapituitai\’’ tumours 
and othei lesions in the neighbouihood, and of some measine at least of general 
decompression, whilst it is free from the dangeis of septm infection 

SUMMARY 

Operations for pituitaiy tumoui aie only justified as a means of icheving 
headache oi averting blindness 

Tumours are laiely if evei cajiable of complete lewo'idl 
The choice of operative approach lies between the tians-spheno dal 
method of Cushing, the fiontal route of Fraziei, and the temporal loute of 
Horsley The first-named is comparatively easy and attended bv a low 
mortahty-iate, but its held of usefulness is limited to one type of pituitary 
tumour in which the sella tuicica is considerably enlaiged , the second gives 
better access, and can be used for all varieties of lesion m or near the pituitary 
aland the thud is useful for cases in Avhich the general mtiacianial pressure 

is high 
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INTRODUCTION 

It is meiitable at tins date that an inquiiy into the remote lesults of 
opeiations for mjuiies of peiipheial nerve-trunks should be dominated almost 
exclusively by the expeiience acquired rn recent years nr connection inth 
tire leconstructne smgeiy of the great rvar From the unpieuedented amount 
ot material Mhich has been under obsei ration duimg this period much mfoi- 
matiou has been gleaned, and the kirorr ledge thus obtained has been rridely 
disseminated A most evtensire htciatuie has norr accumulated around the 
subject but it must be admitted — -m this countiy at least — that feu statistics 
dealing rrith tine end-iesults on a large scale hare been fortlrcomrng Foi a 
eorrsideiable time, suigeons interested in tins problem had the adrmntage 


*TIus piper represents the British Report on this subject presented it the meetiiifr 
of the Intcrmtioud Associition of Surgery in London on Julj 19, 1924 ° 
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of letaming m special hospitals large numbeis of jiatients who ^^ere suffeiing 
fiom gunshot injuiies of neives These patients have now been scatteied 
tai and wide, and many aie no longei undergoing active tieatment or rarely 
come undei e\peit obseivation During the past two yeais it has become 
incieasinglj'' difficult to add to those lecoids aheady in oui possession, 
which so fai have illustiated little moie than interim lesults 

The tiaiimatic lesions of neives which occur in civil life, and moie 
paiticulaily the t3''pe of injuiy in which end-to-end sutuie is demanded do 
not oidinaiily fall into the hands of individual siiigeons in gieat numbeis 
Since the appeaiance of the monograph of Sherren in 1908, nothing has been 
added to the bioad pimciples theie foimiilated in legard to the results to 
be obtained aftei suture operations But the past decade has seen a definite 
expansion and ciystallization ot oui knowledge eonceining the exact patho- 
genesis and the results of the suigieal tieatment of certain familiar neive 
lesions belonging to the ‘compression’ class These aie (1) The tiauniatic 
iieuiitis affecting the lowei trunks of the hachial plexus, induced by a 
supeiiiumeiaiy ceivical iib, oi iindci ceitain conditions by a noiinal fiist 
doisal lib , and (2) Traumatic neiiiitis of the ulnm neive in the region of the 
elbow, developing aftei a latent period as the result of a fracture of the 
external condjde of the humerus in early life — the so-called ‘late involvement 
of this neive A detailed consideration of these special types of nerve injtiiy 
does not concern us here The surgical tieatment of such lesions, liouerei, 
illustrates A'^eiy clearly the lationale of those operative procedures which are 
classed under the heading of neuiolysts In discussing the lesults of neuiolysis 
in the ease of gunsliot lesions, passing lefeienee will be made to these civil 
compression lesions tor the puipose of comparison onlj' The report to be 
presented by the wiiteis will thus deal with the results of opeiations peifoinred 
for gunshot injuries alone ■■ 

Before pioceeding to introduce this subject in its raoie limited sense, 
it is advisalrle to review briefly certain fundamental considerations uliich 
have an essential bearing on the study of the raiious factois which nia)' 
determine the success or failure of airj'’ foim of ojreiatne lepaii 

PATHOLOGICAL CONSIDERATIONS 

1 The Pathogenesis of Nerve Injuries — The chaiaetenstic pathological 
anatonrj^ of the neive lesions of rvaifaie is now so widelj’^ knovn that it is 
uirnecessai}^ to do moie than stress certain outstanding features 

In the vast majority of instances the nerve mjuij'^ belongs to the ‘piimaij 
class and gioss destruction vitlr immediate loss of anatomwal contmuitr 
IS fiequentty seen To the jnimaiy destructive effect of the missile is adder 
the influence of a second potent factor — uotincl infection Fiiithei destruc- 
tion of neire tissue non takes place in the couise of the acute inflaninnton 
reaction ulrich iollous With the onset of the phase of healing and the 


♦The nvitliors h^^e reweved all the iilible litcnture on this subject 
the snuoL couXes during recent reni^, and the information thus demed 
their trencral criticisms and conclusions Tlie statist^ reproduced 
dehberitch limited to those issued from the aanous Britisli surgical centres 
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pioduction oi ^wlg seal tissue thcic is seen a still iuilhci oblitciation f 
neiie substance FmaUy the seal tissue uheii fullv iiiatvned has IwiH- "P 
an impenetiable bainci nhidi effectuelv picicnts the giouuig axon of the 
pioximal stump born obtaining access to the distal stump Jliese aic the 
grossei mcchamcat lesults of noiuid infection But the iicivc sustains a 
inoie insidious type of damage duimg the time that it lies bathed lu the 
mflammatoiy exudates Bactciia and then toxins pass into the inieiioi of 
the neii e-tiuiik and ascend foi some distance abos c the limits of the initial 
lesion The lesult is the devclopiiieiit of an intcistitial nciiiitis the final 
histological pictuie shomiig a fibiosis nisoliing the conncitis e-tissiie fiamc- 
Moik betneeii the iieivc bundles and aioinid the induidual iicii c-fibics 
Ascending neuiitis of this type has been traced m mpiicd iicnes foi main 
inches aboie the oiigmal lesion and theic is evidence to suggest that this 
pioeess niaj oecasionall}'^ leacli the spinal loots In the type of iiene mjinv 
m nhich theie is little oi no anatomical loss of substance iniianeuial fibiosis 
m the pioxmial pait of the iieivc is often a dominating featuie of the lesion 
It IS a well-established fact that an exteiisne mteistitial neuiitis excits an 
inhibitoiy influence on the legeneiatne pioeess, and fiuthei, if icgeneiation 
occuis, the sjmiptoms of seveie nutation may appeal dining the eaily stages 


of sensoiy lecoveiy 

The fully-matured lesion as seen duxing an exploiatoiy opeiation lepic- 
sents a composite histological pictuie, to which the piimaiy inpiiy, the effects 
of ivound infection, and the attempts at spontaneous lepan on the part of 
the neive have all contiibuted A classification of lesions based on opeiation 
lecoids alone can theiefoie have no exact anatomical oi patliological basis 
At the same time, a lecogmtion of ceitain standaid naked-eve appeaiances 
IS useful foi desciiptive purposes Bioadly, we may lecogmze tliiee main 
types (1) Complete division wuth a gap, (2) Complete division w’lthout a 
gap — m this form the nerve-tiunk letains a pseudo-continuity , (3) The 
neive-trunk is appaiently intact, but pieseuts a wnde imiiety of local alteia- 
tions m contoui, size and consistence A famihai example is the iiene 
‘spindle’ or tusifoim ‘neuioma’ 

2 The Distant Effects of a Nerve Injuiy — 

a Ceniial Changes — The significance of those eaily letiogiessn e 
changes wdnch take place in the central spinal cells wdien the continuity 
of the axis cyhndeis is mteiiupted should not be oveilooked These 
changes aie kiiowm to be most marked w'hen the neivc mjuiy is extensile, 
and particulaily ivhen the lesion is situated high up on the pioximal 
comse of the neive It is geneially beheied that the long-continued 
existence of a penpheial block to legeneiation is always associated with 
the pioduction of peimanent degeneiative changes in the controlling neive- 
cells This IS one factoi ivluch, in combination ivith otheis, may help to 
dcteimme the impeifect lesults seen in neive sutuies peifoimed "aftei long 
peiiods of delay But the repaiative capacity inheient in these cells 
would appeal to be highly dei eloped, foi, in cases of lesection and lesuhae 
peitoimed as long as thiee yeais after the failuie of a pieliminaiy sutuie 
lecoveiy of the aveiage type and degiee has been seen (Stopfoid^) 

b Penpheial Changes — The changes affecting the tissues to which the 
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ultimate nei\ e-fibiils aie distiibuted aie of ti\o types (i) Simple disuse 
at'ophy such as is seen best of all in the musele bellies, and which is the 
diiect lesult of the seierance of axis cylindeis (denenation) , and (ii) Tiophic 
changes piopei, which aie dependent always on the existence of some foim 
of nutation acting on vasomotoi and sensoiy axons which still letain then 
mtegut> The effects of nutation aie exhibited m the evolution of a ivide- 
spiead fibiosis in the inti amiiscular connectn e-tissue jilanes and in the tendon 
sheaths and ]omt capsules — a fannhai iiioibid pictine in many of the gunshot 
nijuiies of neives and geiieially best maiked in the hand The intensity of 
these fibiotic changes is accentuated ivlieie gioss infection has been piesent 
It IS to be lemembeied that similai libiotic changes may follow obliteiatioii 
of the mam vessel of a limb even m the absence of a neive nijuiy (isch'cmia) 
In long-standing neive nijuiies, eien ivheie the influence of infection has 
been negligible and wheie nritative signs have been conspicuously absent, a 
ceitaiii degiee of mteistitial fibiosis in the deneivated muscles may be seen 
But undei such conditions these muscles letain foi long jieiiods an anatomical 
stiuctuie which aftei le-inneivation is not incompatible ivith function 

3 Associated Lesions — In gunshot ivounds of the limbs a neive lesion 
often foims but one component of a complex injury in which theie is an 
extensive destiuction both of bone and soft parts Heie, again, the secondaiy 
effects of ivound infection aie to be leckoned with, foi fibiotic changes deielop 
m a quiet fashion m tendon sheaths and joint capsules m legions lemote fiom 
the point of injuiy, owmig to the tiansfeieiice of infection by a piocess of 
metastasis Such changes attain then maximum intensity in the tissues of 
the hands and feet The disability lesulting fiom the ncu^e lesion pet se is 
thus often ovei shadowed by the changes pioduced by the co-existmg lesions 
Such complications offei giave mechanical obstacles to the attainment of 
effective operative lepaii of the neive mjuiy Moieovei, wdieie the latter 
piocedure is followed by success in a neuiological sense, leiy little may he 
added to the functional lalue of the limb 

PRINCIPLES OF OPERATIVE TECHNIQUE 

1 Difficulties in Effecting Repair — The eailiei phases of the peiiplieial 
neiie suigeiy of the wai w'eie to a laige extent expeiimental, but operatnc 
methods soon became stabilized The mechanical difficulties expeiienced m 
obtaining end-to-end apposition of the pioximal and distal stumps m the 
case of the moie extensive lesions bi ought into piominence foi a time the 
question of the value of the methods of mdiiect repan— -e g , nen e-graftiiig 
tubulization, etc — pioeeduies conveniently teimed ‘budge’ opeiations In 
this country an unbiased study of the results of the opeiations falling into 
this category soon showed that there was no justification foi their contimiecl 
inclusion m the lepeitoiie of peripheral nerve suigeiy With mci easing experi- 
ence the number of lesions found to be irreparable by the method of direct 
repair steadily diminished The difficulties encountered weie sm mounted in 
the 'last majoiitv of cases by a leeouise to one or more of the following 
technical mancernies, which to-dav may be legarded as standaidizcci 
procedures — 



EEMOTE BBSULTS op NBEVE OPBKATIONS 539 


a Tilt tvidnl amioiiucal eapotinr ^\ith the liccst mohilix.ilioii ol the 

pioximal and distal paits ol the nei\c-tiunk 

b The additional lelaxation of the ncnc affoidcd h\ ajipiojniatc altcid- 
iiom in the po<iiu}c of the limb, c g bunging the limb into dose contact nith 

the bodv AMth lull Hevion of ceitam joints 

c The shipping, up of motoi blanches aiismg pioximal to the lesion fiom 
n ithin the nei \ e sheath , oi nhcie absoliiteh neccssaiy the dehbciatc sacii- 
hce of one oi moie blanches 

d The displacement of the neroc to a nen bed in such a maiinci as to 
shoiten its coiiise, e g aiiteiioi displacement of the uliiai at the elbow oi 
tiansfeience of the musculospiial to the iiont of the iijipci aim (Stiles) 
e The hoo-stage opeiaiion m which aftci the fullest c\]josinc and icla\a 
tion of the neive, the cential and distal stumps— iintiimmcd—wcic diawn 
close togethei by means of stout sutuies and the wound then closed Giadual 
sti etching of the flexed joint was begun at an eaily date and at the end of 
a foitmght 01 thiee weeks the wound was ie-e\ploied and an attempt made 
to complete the sutuie In such cases the gap oiigmally picsent was found 
to haie diminished consideiably owing to the steady ti action which had been 
exeited on the anchoied ends 

f Bone shoiiening This was piactiscd m cases of co-e\istmg iimimted 
fractuies wheie consideiable tiimming of the bone-ends was a nccessaiy pait 
of an opeiation to obtain union — e g, m extensive musculospiial nene lesions 
combined with peisistent non-union ot the hiimeius — but only \eiv laiely 
iindei any othei cncumstaiices 

2 Technique of Nerve Suture — ^Foi lesions m which end-to-end sutuie 
was indicated — whethei aftei lesection of a length of nene oi aftei appioM- 
mation of the stumps of a nene alieady dnuded — it was found essential to 
turn the ends on a geneious scale in an attempt to get aboce the level of the 
giossei mtianeuial fibiosis In many cases this biought the lesion peiilouslj’ 
iieai the iiiepaiable class Resection a little shoit of the ideal lecel matteis 
less peihaps m a neive which contains a piepondeiaiice of motoi flbies, e g, 
the musculospiial, than in the ease of the median oi sciatic nenes with then 


piofusion of seiisoiy and sympathetic axons At the line of sutuie the neive- 
ends should be in baie contact undei slight tension, without any ciowdiiig 
togethei or eversion of the fasciculi Expeiience has showm that sheath 
sutuies alone aie desirable, and that a stay sutuie passed thiough the whole 
thickness of the nerve-tiunk is best avoided The sutuie mateiial should 
be of the finest calibie compatible with the stiain to wdnch it is subjected 
In the expel imental woik ot Saigent and Gieenfield® it has been conclusn ely 
shown that the finest linen tliiead (No 160 as intioduced by Stiles) is the 
ideal mateiial Catgut impiegnated W'lth chemical iiiitants has no place as 
a sutuie mateiial foi a dnided neive 


The piotection of the line of sutuie by sleeies of fat, fascia, oi piepaied 
animal membianes was soon gnen up Wlieiievei possible, the nene should 
be jilaced m a bed consisting of healthy muscle tissue In ceitam legions 
wheie this is not possible, a small sheet of fascia inseited undei the neive 
tendons^^^ efficient piotection from denuded bone lougli callus, oi baie 
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CLINICAL CONSIDERATIONS 

Many of tlie oldei statistics dealing with the lesults of opeiations foi 
the lepaii of nene injuiies must now be legaided as unieliable m the light 
of oiii piesent-da\ knowledge of the difficulty expeiieneed in lecognmng 
the signs of genuine lecoveiy Many pitfalls beset the path of the clinical 
obseivei On the niotoi side theie aie the now Mell-ieeognized ‘tuck’ oi 
substitute moiements which ha\e been studied and leported in full detail 
by Wood Jones ® Fiona his account may be quoted the following examples — 

1 With complete dnision of the median and ulnai neives in the uppei 
aim, flexion of the wiist may be earned out by the action of the extensoi 
ossis metacaipi polhcis 

2 With complete division of the musculocutaneous and musculospnal 
neives m the axilla flexion of the elbow is earned out by the combined action 
of the pionatoi ladn teies and the common fiexois of the wiist and fingeis 

3 With complete division of the median and ulnai neiies in the uppei 
aim, flexion of the fingeis is earned out b}’’ lolimtaiy doisiflexion of the 
wiist, the paiahsed tendons acting as ligaments and thus appioxiniating 
the fingeis to the palm 

4 With complete dnision of the median neive m the foieaim, opposition 
of the thumb niav be earned out by the combined action of the adductoies 
polhcis (ulnai) and the exteiisoi ossis metacaipi polhcis (musculospnal) 

These and snnilai tuck movements aie often earned out quite foiciblv 
and against the action of giavitj The)^ have been found to vaiy gieath 
111 diffeient iiidniduals and weie not acquired by the majoiity of patients 
with neive injuries 

On the sensory side the idriations wdiich ma}'- occur in the loss of sensi- 
bility, paiticulaity as estimated by the appicciation of the pain of pmpiick 
— ‘piotopathie’ sensation — aie now' better lecognized As an example, the 
lamtions which aie met w'lth after division oi the median neive may be 
cpioted The ama of loss to pain generally embiaces the palmai surface of 
the thumb, index, and middle fingeis and the avljoming thud of the palm 
but in ceitam indmduals the area of oieilap of the ulnai neire for this foim 
of sensation is unusually extensive Complete dnision of the median in the 
foieaim may then result in loss to pmpiick o\ei the palmai aspect of the 
teiminal phalanx of the index and medius alone Unless the obseirei lecog 
nizes these facts he w'lll legard the appieeiation of painful stimuli on this 
area as CMdence of lecovei)', oi incomplete division of the nerve Such 
fallacies in inteipietation explain the cases of picteinatuiallv eaily leeorerv 
aftci neive sutiue which fiom time to time aie lecoided in suigical hteratuie 
and aUo manv of the lepoited successes of nen e-graftmg operations 

I RESULTS OF OPERATIONS FOR THE REPAIR OF NERVE INJURIES — 

METHODS OF ESTIMATION 

In judging the late results of operations for the repan of peiipheial nenc 
injuries it is necessaij to make a eleai distinction between two standard*: 
of assessment the pin siologicai or neinological and the functional oi economic 
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aftei many so-called pumaiy sutiues in the case of dean-cut divisions has 
long been appxeciated and it is usual to conipaic such lesults nith the incom- 
plete type of leco^ely mIucIi is the lule in the ma30iity of the sccondaij 
sutuies The essential diffeience fiom a piognostie jioint of view, honevei, 
IS not conceined vitli the exact chlonolog^'■ of the sutinc but lathci mth 
the contiasted types of lesion and the conditions undei vlncli the lepau is 
earned out The end-to-end sutiues in gunshot mjuiies belong almost exclu- 
snely to the secondaiy class Undei the conditions of emeigcncy nai suigeiy 
the oppoitunities foi the piactice of immediate neive lepaii laiely aiose , 
fuithei in the highly-infected wound such attempts veic vith leason legaided 
as unjustifiable 


Fvctors which Dhtermike Prognosis 

The infoimation and conclusions as to the i emote lesults of sutuie 
opeiations ma}'’ best be appioached by a piehminai}’^ consideiation of those 
factors vliich aie knovn to influence the standards of recovery From these 
gloss eiiois in opeiative technique aie excluded 



SiG 315 — Cl osb section of ulnar 
fibrosis The dark areas between 
enaoaetirium 


ner\c 21 in abo\ e the lesion 
and around the nen e fibres 


sbonmg interstitial 
consist of thickened 


situaw*' o' '’^'<=■•>"■■11 Itself -These must be eons.deied m tluee 

ulueh ““ml "the CMtro/oftS Tulgeou ' 

Thiough the couites; of D. GeecnfieW, of London, and Di Lmell of 
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Slaneliestei, who have kindly piepaied the necessaiy sections ve aie able 
to illustiate these points by means of microphotogiaphs and diawings 

a Changes Above the Point of Suhiie —Of the changes which take place 
111 the neive pioximal to the site of injiiiy and to the sutuie, the fiist to be 
consideied is inteistitial fibiosis in ^Oiich the indnidiial neive-fibies aie 
noimal but the endoneuiiiim is thickened 

1 Inteistitial fibiosis is e\tiemely common and may extend fai Inghei 
in the nene than was at one time supposed Tins has been paiticulaily 



Fig 31 G “Cross section of posterior tibml ricr\c 8 in ibo^e 'inLIe (/II) stamed In 
WeigertPal method, showing demjehnntion on one side {rtghl) of the ner\e and partial 
demyehnation of the bundles m the centre of the ner\e The bundle'^ on the hft slion almo'it 
normal m\ehiiation The bundles on the right are replaced b 3 fibrous tissue and there i-> a 
great excess of fibrous tissue between the bundles remaining 

tnaiked m those cases complicated by sepsis, as veie most vai vonnds It 
may be quite impossible foi the suigeon to get abo% e the level of this change, 
as by so doing end-to-end sntuie vould be lendeied quite impiacticable 

Fig 315 illustiates this type of change in an uln u nene, 2^ in proximal 
to the end bulb and shons gieat thickening of the endoneuiium In this 
connection also the diavings in Figs 316 and 317 must be consideied These 
are fiom a section taken fiom a posteiioi tibial nene uhicli uas lemm ci 
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flora a patient Mhose foot had been amputated some yeais aftci suslaimn!T 
a gunshot Mound Tlie specimen is taken at least 8 m aboie the site of the 
Mound, and Mas obtained at the time of le-ampiitation m tlie middle thud 
of the leg, an opeiation peiioinied because of pain The section shoMs mtci- 
stitial fibiosis due to an inllammation spieadmg up one side of the nci\e 
The neiie bundles at this side aie eompleteh demvelmated, and m addition 
a good many bundles aic leplaced b\ fibious tissue Tom aids the middle 



Tig 317 




Mlnlst those on^tTe oppoSnfdc bundles 

E\ei\Mheietheie is noimal and Mell myelinated’ 

illustiatcs in 

.™mto ot afsoltd ' “ “-.cle.„PA 

aide of the t'le Pio ' , 

illi'slnlcd m F,g ais, ;i„ch s hS 7" T’"'" ' 

IS taken fiom the sciatic iicnc abme H - 
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of the Jesion fiom a jjatient iii whom neuiolj^sis Jiad failed to bung about 
nnpiovement, and whose leg Avas ultimately amputated foi atiophj'' and 
tiophic changes The section shows neive-fibies sepaiated by oedema and 
fibrous tissue Some appeal noimal with a central axis cyhndei, uide myelin 
sheath, and suiioundiiig nucleated slieatli of Schwann Others haie leveited 
to a protoplasmic condition, i c , they appear in section as a solid mass of 
nucleated piotoplasm uith nunieius cleai dots uhich lepiesent fine threads 
of myelin The nemofibiils, ivhich aie very fine, do not stain The condition 
indicates that degeneration has taken place m this nerve aboA'^e this IcA^el, 
and is folloAved bj?^ a commencing legeneiation 



Fig 318 — Cros«! section of scmtic nerve nhove the level of the le-aion (x75), shoving 
sepal ation of neive fibres bv cedema and fibrous tissue Alanv normal nerve fibres are seen 
others are regenerating and are seen as almost solid protoplasmic rods m v\hich the fine 
\ acuoles represent thin threacK ot now jnvolin 


It is apparent tioni a consideration of these specimens that it is not possible 
111 mdny instances to get aboA e tlie site of damage m the central end of a 
diAuded neiAm aaIicii the end bulb is resected and end-to-end suture performed 
VIoieoAei, it IS not ahiays possible on examining the fieshly-cut end at the 
time of operation to appreciate the true state of affairs, and Aihat changes, 
if aiiA% aie jiieseiit m this part of the neiA'e 

b Changes About the Site of Sutwe — These include tissue reactions 
due to the stitch itself and to sepsis, cA'en Ailien mild, and aaIiicIi gne rise 
to none of the ordinal}^ signs of mflammation on clinical examination The 
changes aie essential^ cieatiicial, and, aaIich Aiell maiked shrinkage of tie 
suture iieuioma may follon some time after its formation 

In this connection a considei ation of the draAAing taken fiom a section 
kindh sipilihed Iw Ifii Saieent and T>i Gieenfielcl a\i11 lepay ini estigation 
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{Fig 319) The histoiy is as folloiis A neive-giafting opeiation iias pei- 
foimed in 1918 foi a laige gap in the ulnai Tliiee yeais and foui months 
latei the giaft iias exposed, no ieco\eiy having taken place The diaving 
shovs aieaction lound a stitch m piocess of slov absoiption The stitch is 
of silk mateiial When seen with a daik-gionnd illumination theie aie small 
poitions of stitch mateiial elsewheie m the field The stitch and the leactioii 
lound it lepresent moie than half of the tiansveise section of the neive 



Mnc ilh.shated m F,g t'bul 

tion niav leacli a certain staves ^nkiionn reason regeneia- 

t ns instance is taken fiom a section of the^'n^ »«ciophotogiaph m 
site of lepaii and tno veais aftei end t^ ^elon the 

end-to-end sutuie had been peifoinied 

37 
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Regeneifition of a\is cylindeis, but with little oi no le-foimation of ni3’'elin, 
maj'' well he a common end-iesiilt m a healed neive 

The Period of Delay between the Original Injury and the Operation 
(Time Factor) — It was pointed out many years ago b3^ Bo'wlby that aftei ,i 
ceitain optimum peiiod — aibitiaiily estimated as tuo yeais — lecoveiy tended 
to lie less ceitain and less complete The truth of these obscivations has been 
confiimed bj^ most subsequent uiiteis, and the impoitance of eaiL lepau 
of a nei\e lesion has always been stiessed Oui moie leceiit expeiiencc 
tends to beai out this conception It is, of couise, impossible to state dogmati- 



eosm (x 75) se\cral inclies below point 
of suture Tliere i«no interstitial fibrosi'> 
The ner\e fibres are seen as solid proto 
plasmic rods and not, as m the normal 
case as oms c^lindeis siurounded bj a 
thick myelin sheath The protoplasmic 
rods contain man\ nuclei of the sheath of 
Schwann and a few neurofibnls but no 
nn clin 


callj'^ the exact peiiod of delaj^ bejmnd 
A\hich an ojieiation is doomed to com- 
plete failuie Foi piactical pui poses a 
thiee-j'eai limit is a useful noikmg basis 
Stopfoid’s extensive clinical statistics on 
the lesults of iiene siituie seem to slion 
that the optimum peiiod is longei iii the 
case of opeiations m the ijioximal pait 
of the limb It uas the consideied 
opinion of the Medical Reseaich Com- 
mittee on Peiipheial Neiie Injunes 
that, so fai as is known, no iieiiod is 
so long as to pieclude the possibihtv of 
lecoveiy The haimful effects of long 
delaj'^ depend on the dcA elopment botli 
of peiipheial and eeiitial letiogiessne 
changes The peimanent degeneiatne 
changes Avhich occui in the muscle bellies 
after piolonged deneivation leiidei these 
stiuctines less capable of assunnng 
function CA en though neuiotization be 
established at a latei date But if tliev 
have been kejit in the best possible 
condition as legaids niitiition bA' heat, 
massage and electiical stimulation, the 
outlook IS impi OA ed It has been shov n 
expel nnentall}^ that if union be pie- 
Acnted aftei diAision of a peiipheial 
neiAC-tiunk a not mconsideiable num- 


bei ot the cells of the diitenoi coimia and posteiioi loot ganglia disappeai 
completely It is thus piobablc that AAith inci easing peiiods of delay the 
legeneiatiAe piocess itself is less efficiently initiated and coutiolled bA' the 

spinal centies „ , „ r i. 

The Anatomical Situation of the Sutures —Stopfoid (loc cit ) has 
shoAAii that AAhen the pioximal and distal paits of the hmb aie compaieci 
sutiiies m tlie lattei situation shoAA a highei peicentage of failuics inc 
leasons foi this aie com/ilex It Aiould appeal that the icgenciatiAC coi 
exeicised by the spinal cells is less efficient Aiben the point of section 


fai distant 
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ToooSraplucal Confusion In HogeneraUon -Inocciuacies of icgcncia- 
tioo doe to the stantoE of nono-f.Incs along mappiopiiatc channels most of 
necessitv be piesent aftei e\eiy neive sutme In a clean-cut dnision of t 
neive folloiied by immediate lepaii AMtli the avoidance ot toision of eithei 
pioximal 01 distal stumps, such eiiois aic minimal and gn e no clinical evidence 
of then piesence But in the moie extensive lesions m vbicli a geneious 
tiimmm« oi leseetion is neeessaiy, a consideiable distuibance of the mtia- 
nemal pattern lesults The legeneiation m such cases may be compaied 
with the piocess of neive-ciossing in mmiatuie Sucb legeiieiatue eiiois aie 
undoubtedly lepieseiitedm the impeifections of the nemological and functional 
lesults ivbicb cbaiacteiize the gieatei piopoition of the sutuie opeiations in 
the case of the moie extensive gunshot lesions The known supenonty of 
the lesults of sutuie of the mxisculo^pn al neive, as compaied with the medmn 
and xilnai neives illustiates leiy cleaily the pait played by tins factoi The 
chances of topogiapliical confusion aie especially gieat also m the case of 
suture of a ueiie of small calibie to a laigei tiunk, e g , the postciioi mtei- 
osseous to the musculospual oi the aiiteiioi tibial oi musculocutaneous to 
the external popliteal tiunk— opeiations which appeal always to be followed 
by moie oi less complete failuie 

It wall be seen from the statistics quoted above that the lesults of tlie 
raajoiity of eud-to end sutuies peifoimed foi gunshot lesions aie impeilect 
m a nemological sense The pictuie is not liowevei such a gloomy one as 
might appeal at fiist sight, foi m the uncomplicated cases the economic 
standaid ot lecoseiy is often suipiismgly good Theie aie, moieovei, gieat 
disci epaiicies between the lesults obtained m the case of the chffeient neives 
A study of tme end-iesults in a senes of opeiations which ha\e been follow'ed 
fioni the beginning shows quite cleaily that the meie appeal ance of signs 
of lecoieiv m the eaily stage is no guaiantee that such lecovery wnll be 
piogiessive 


COUPARISOX BrTWTCN THE DlEFEREXT NeBVES 

MusculospUal Nerve —All statistics show' that thisnene heads the list 
of lecoieiies, whethei judged fiom a qualitative oi quantitative standpoint 
Almost peifect lestoiation of function lias been descnbed in a consideiable 
numbei of cases, eg 20 out of 37 in the ead-iesult senes of Stopfoid At 
the same time, a caieful examination has shown that, m the majoiity of these 
highlv successful lesults, the syiieigic action of the extensors of the w'list is 
lacking It IS jiiobable, liowevei, that this deficiency may be lemedied bv 
assiduous tiaiiimg aftei yeais of occupational use of the hand 

Uinai Neive— In this neue the lesults hare been physiolosicallv 
tZ'ton m hI "f "“f'’””''’ bad Complete 'leLiatfon of 

m “ Pta.ome„„„ „‘f‘eat.eme Tim 

alol ^ Trr,, ler hr * ■““■"“■O" of ‘pmtopalh,c’ semibihtv 

' ““'"T ™ of f'O tcsulu obtamed m the 

^ref, some "•>- foie- 

lesJs 0 t be T . " ’f"'"' '"bl'mluols o.th complete 

te.o..s of the „1,..„ oene hate been knmtn to be capable of engagmg m 
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labonous occupations such as dock-labouimg, coal-miiung and so forth But 
the musician, the artist, and the fine manual woikei aie seriously handicapped 
by the incomplete leeovery of the muscles of the hypothenai eminence, the 
mteiossei, and the adduetors of the thumb 

Medisn Nerve The results m the case of this nerve have been uniformly 
disappointing, ehiefly owing to the extreme functional disablement consequent 
on the inadequate leeovery of sensibility This nerve illustiates very beauti- 
fully how co-oidmation m finei movements is dependent on the complete 
lestoiation of the paths foi all types of afferent stimuli A reference to the 
details of sensoiy recovery m Stopford’s senes shows that at the very best 
there has been little moie than the leappearance of full protopathic function, 
whilst in 16 per cent of the operations no sensoiy lecoveiy was seen In 
more than half m the same series there has been no neuiotization of the thenar 
muscles The lattei disability, however, is usually overshadowed by the 
effects of the sensoiy loss, which is manifested most dramatically by the help- 
less index fingei There is also another type of relative failure seen sometimes 
aftei suture of the median nerve, viz , the lecuirence and persistence of 
inveterate pain and hypeiiesthesia 

Sciatic Nerve — Here the neurological and economic results have been 
consistently pooi No case is on lecoid where recovery has been demonstiated 
ill the intrinsic muscles of the foot The type of sensory lestoiation has been 
on the average exceedingly defective, and this has constituted in many 
patients a source of danger from the tendency to the development of trau- 
matic ulceiation m the foot The earlier and more complete lecoveiy seen 
in the calf muscles, as compared with the anterioi tibial gioup, has often been 
instiumental m determining the production of a contracture m patients who 
have lacked post-operative supervision As m the case of the median neive, 
irritatn’'e phenomena are occasionally seen, and add to the serious psychical 
and physical disablement of the individual 

External Popliteal Nerve — The percentage of complete failures has been 
high 111 the case of this nerve , but, on the other hand, veil'- complete types 
of recovery have been desciibed In uncomplicated lesions the economic 
capacity of the individual pioiuded with an efficient walking apparatus is 
very satisfactory 

Of the lesults of sntuie of the less commonly injured neives the inform- 
ation IS too scanty to merit a detailed discussion 

3 RESULTS OF NEUROLYSIS (FREEING OR LIBERATION OF THE NERVE) 

It IS difficult m maii}^ eases to define how far the opeiatioiis of this class 
have brought about the lecoveiy which has been seen to folio w^ then applica- 
tion In many neive injuiies belonging to the categoiy of pure compression 
lesions, the suigical lemoial of the compiessing agent is rapidly followed by 
the reappeaianee of both conductivity and function This means that the 
loss of conduction has not been associated with actual degeneration of the 
axis cylinders The effect of a neuiolysis undei these conditions is to lestoie 
the mobility of the nerve-trunk in the injured area by eiadicating a factor 
which IS the direct cause of a cumulate c mtraneuial tiauma dependent on 
the repeated sti etching and fiiction of the anchored nene during the natuial 
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movements of the pait Wheie a compiession lesion has been m cMstence 
foi some consideiable time, the lestoiation of conduction nou depends on 
the occuuence of legeneiation alone, and the obstacles to the full attainment 
of such spontaneous lepan aie situated in the uiteuoi ol the neivc-trunk, 
le the inteistitial flbiosis of a tiaumatic neuutis Thus, aftei the elimina- 
tion of the cause of the tiauma at a late stage, theie is no ceitainty of aclne\ - 
mg a complete lestoiation of function This sequence of events is shonn 
quite cleaily m the lesults of the opeiative tieatment of compiession neuiitis 
of the lovei tiunks of the biachial plexus pioduced by the vaiious types of 
supeinumeiaiv ceivical ub In 81 of the laige senes of cases opeiated on 
and lecorded by Sargent,’ musculai atiophy was the piedoininatmg sym- 
ptom Full lecoieiy of bulk and stiength in the affected muscles nas seen 
after opeiation in 12 only 

The problem m the extensive lesions due to gunshot mjuiies is some- 
what moie complicated, foi it nould appear that extianeuial scar tissue 
usually plays a nnnoi lole in the pioduction of loss of conductivity It is 
therefoie difficult to piove that, follonmg the lemoval of such seal, the later 
lecoieiy of conduction and function is due to the opeiation alone In the 
gravel lesions riheie the neive letains its continuity, neurolysis is often 
legitimately an expeimiental pioceduie, to be followed by resection and 
suture at a later date if signs of recovery do not ensue It is for these leasons 
that ve do not discuss at gieat length the results which appear nr the statistics 
already quoted , nor does it seem logical to compare neurolysis and suture 
results as if ther nere those of equnalent opeiatioiis 

Several variants of the operation of simple neuiolysis have been prac- 
tised The procedures knonn as ‘her sage’ and ‘endoneuiolysis’ have met 
with little approval m this country Capsulectomy -neurolysis — i e , the 
peeling off of the outer layers of the thickened sheath of a fusiform neuroma 
(nerve spindle) — has been followed by striking improvement in some cases 
(Joyce ®) 


4 BBiDGE OPERATIONS 

This term is applied to the r aiious methods of filling' in an extensive gap 
nr the coirtnrmty of a nerve-trunk Such operations have been practised for 
many yeais, and, as a result of much clinical and expeiimental research, the 
question of then value lias been more or less finally settled The following 
methods have been in vogue nr the past, and neie probably tried bv most 
siiigeons during the r\ai period (1914-1918) 

a Neuroplasty, i e the budging of a gap by the turning down of a flap 
fiom the pioximal to the distal neive stump, or vice \ersa This type of 
opeiation mav be dismissed at once as having been prored both illogical 
and futile (Stookey®) 

b Tubulization, m nhich some foim of conducting channel is inserted, 
such as a tube constmcted of fascia, blood-r essels, oi some foieign material 
Ihesc opeiations hare also failed to establish themsel\-es as procedures of 
anr raiue m peripheral irerre surgery 

c Nerve-grafts— Manv of the earlier reported successes rn nerre-graftmg 
do not bcai sciutmv rn the light of modem experience of the many prtfalls 
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damage to the xeinfoicmg nene , and fox xcasons concexixed xvith topogiaphv 
an anastomosis between impoxtant mixed nexves is bound to be a hapha 7 axd 
nxoceedmg The successful cases of neixe-ciossmg lecoided in the hteiatuie 
in the past appeal to be limited to opeiatxons foi 1113x11168 of the supiaclayn 
culax tiuiiks of the bxachial plexus and of the facial iici ve In sei en examples 
of implantation of the distal end of the uhiai (1113111 ed nene) into the median 
nene examined by Stopfoid and one of the unteis (H P ), theie iieie failuie 
of legeiiexatioxi and signs of xntexfeience with the conduction in the median 


nexve in all 1 1 i 

It IS only fail to lecoid that Joyce shoived t\so 3xatients on Mhom he had 

^leifoxmed a double lateial imjilantation to the ^ledical Reseaich Committee, 
which lepoxted as follows — 

“ In the case of an ulnai neive which had been divided m the middle of 


the foieaim an incision had been made acioss one-thud of the median nexve 
and the 3iioximal cut end of the xilnai had been sutuied to the distal face of 
the section A similax incision acioss one-thud of the median nexve had 


been made 3 | inches lowei down, and the distal end of the divided ulnai 
sutuied to its pioximal face Examined two yeais latei the condition w^as 
as follows Doubtful voluntaiy contiaction was ixiesent m the abductoi 
mimmi digiti, but both this muscle and the abductoi mdicis lesponded to 
faiadic stimulation Piii'inicks weie aiijiieciated within the whole ulnai 
aiea exce3it ovei the teinimal phalanx and the ulnai boidei of the middle 
3ihalanx of the little flngei Deeji sensibihtj’^ w'as piesent m the w'hole ulnai 
distiibutioii No defect could be deinonstiated m the functions of the 


median nene 


“ In the case of a divided median neive, the 35ioximal and distal segments 
had been im]5lanted lateially into the sheath of the ulnai nen^e, ei^eiy effort 
having been made not to ui3uie any fibies of the ulnai Examined thirty- 
foui months attei this opeiation, the condition was as follow’s The radial 
box del of the metacaipal bone of the thumb could be distinctly seen and felt, 
but the thenai eminence as a whole was leiy little wasted The abductoi 
bicMs ]jolhcis leacted biiskly to a stiong faiadic cuiient, although it was 
doubtful wliethei the jiatient could contiact the muscle ^oluntdllly The 
action of the opponens, whethei ^oluntaly or to faiadic stimulation, could not 
be defnutelv decided The patient was able to appreciate pin-pricks ovei 
almost the whole of the teiminal phalanges of the index and middle fingeis 
Sensibility to cotton-wool was wholly absent Deeii sensibilitj’ w’as peifect, but 
the lesion of the nene was too low foi it to have been oiigmally affected ” 

In this countiv one 01 two suigeons still piactise and champion nerve- 
ciossmg oiieiations, but, as fai as we know, they aie not subsciibed to by 
the masoiiU and aie geneially condemned foi the leasons given above 


ni RESULTS OF OPERATIONS FOR THE BELIEF OF PAIN AND 
OTHER IRRITATIVE PHENOMENA 

urn peiipheial nenes liaie given rise to 

seen not mficquentK In a few cases pam has been seieie 
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authoviUes that this pioceduie should be advised undei exceptional cncum- 

stanc^s^only o/Le!ic/iei« (peu-aiteual sMiipathectomy) has gamed feu 

adheients m this eomitiy and no figmes aie a^allable as to its ^alue in the 

statistics dealing uith the lesults of the opeia- 
tne tieatment of causalgia, so that the folloumg senes of one of the uiiteis 
(HP) may be quoted 


Median Nerve— U operations in 11 patients 

1 Resection and suture — 11 (tuo on tlie same nenc) 

Success complete relief of pain — 9 

Failure incomplete relief of pain — 2 (same patient) , cause oi 
failure, interstitial fibrosis abo\e level of resection 

2 Neurolysis— 2 

Success nil Re exploration in both— resection and sutuie 

3 Inieetion of quinine and urea — 

Incomplete relief Gradual subsidence of iriitation after one veai 

Sciatic jVerae — 11 operations 

1 Total resection and suture — 9 

Success immediate — 9 

Failure immediate— none , leniote result — return of nntation 
symptoms during regeneration — ^2 

2 Segmental suture of internal popliteal half — 1 

Immediate success Severe irritation during regeneration 

3 Neurolj sis — internal popliteal — 1 

Relief of pain 


IV RESULTS OF OPERATIONS DESIGNED TO RESTORE FUNCTION IN 
IRREPARABLE LESIONS OR IN CASES OF INCOMPLETE RECOVERY 

The problems afforded by the irreparable rrerre lesioirs, and the eases of 
incomplete recovery after nerre sutuie, differ m degree but not m type The 
operations applicable under such circumstances consist in (1) Attempts to 
restore motor function or to achieve a reasonable degree of compensation 
and (2) As a last resort the elimination of a useless, dangerous, or painful limb 
Similar icstoiatue procedures have long been practised for the residual 
paralyses of anterior pohorayehtis In the case of incomplete reco^ely after 
sutuie it IS important from an economic standpoint, to decide whether the 
condition is to be regarded as final and all tieatment discontinued, or whether 
it is uoith ulule peifoimmg some alternative operation Months and years 
mav be wasted in a vam attempt to improve function by massage electiicity 
and allied plnsical tieatment m patients in whom lecoveiy has leached its 
final stage Manv patients who have had a divided sciatic nerve and in 
whom little oi no iccoveiv of iieive conduction has been legained, paiticu- 
iailv on the scnsoiv side liave a bettei uidustiial outlook when the limb is 
amputated A gicat number of sucli amputations have been peifoimed, and 
pel formed with definite benefit to the wai-pensionei 
liic thm wasted atiophic foot particulailv liable to piessuie soies—often 
mcoiiectlv called ti opine ulcers— is an encumbiance, and m such cases a 

below -knee amputation nnd a wclhfittmg aiTificial limb mateiiallv lessen the 
tm il dis ibihtv 
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Amputation is sometimes called foi to lemove the stiff, conti acted fingeis 
following incomplete lecovery m a lesion of the ulna? neite foi in these cases 
the opeiation of aithroplasty on the intei phalangeal joints has been dis- 
appointing m its lesults 

Failuies oi partial failures after operatiorrs on the musculosvii al ?ie?ve 
have been very successfully treated by tendon transplantation The exact 
technique and details of this procedure will vary, but in the main the opera- 
tion which has been most efficient is as follows — (it was originally devised 
by Sir Robert Jones) — 

Transplantation of the 

Pronator radii teies into the extensoies carpi ladiales longioi and 
bievior, 

Flexor carpi ulnar is into the extensor communis digitoium and 
extensor longus polhcis 

Flexoi carpi radiahs into the extensor ossis metacaipi polhcis and 
extensor brevis polhcis 

The lesults of this opeiative jnoceduie are striking — a useful and strong 
hand is obtained, a hand capable of being utilized for most ordinary occupa- 
tions 

Other tendon transplantations are occasionally of service to assist 
function, e g , after lesions of the medtan neive to lestoie some ponei in oppos- 
ing the thumb , but these are not commonly practised 

Where there is no recovery after lesions of the exte?nal 'popliteal ne?ic, 
attempts have been made to remedy the resulting foot-drop by tenodesis, 

1 e , the converting of the paralysed doisiflexois of the foot into ligaments 
by attaching them to the tibia These newly-formed ligaments tend to 
stretch, and for this reason the operation is not often employed It has been 
found that a light side-iron, with a toe-elevatmg spring attached, juelds a 
better functional result nr the majority of patients 

The residual disability following a fairly successful nerve suture is often 
capable of improvement by simple operative means if the patient is caiefully 
examined and his exact disablement analysed As examples may be quoted 
the shoit tendo Achillis, or fixed flexion defoimity of the mtei phalangeal 
joint of the great toe following a sciatic injury Such disabilities are not 
infrequently overlooked 

SUMMARY 

1 The lesults of end-to-end sutuie 

The lesults of end-to-end suture m the case of gunshot lesions aie foi 
the most pait imperfect both fionr a neurological and economic standpoint 
In an average large series of consecutive operations, complete failuies mil 
be found m about 20 per cent 

a The musculospval neive heads the list of lecoveiies and may be 
expected to show practicallj'^ complete restoiation of function in at least 50 
pel cent of the successful cases 

b The ulna? and median nerves give disappointing results on the vhole 
In the foinrei complete lecoveiy m the intrinsic muscles of the hand is so 
rare as to be almost unknown, m the cases showing lecoveiy neurotization 
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of the hypothenai imisdes alone is faiily constant The economic lesults, 
honevei, m this neive aie often good, except in individuals hose occupation 
demands the finei co-oidmated movements of the fingeis In the median 
the sensoiy lecoveiy is always inadequate, and this factoi is the cause of the 
gieat depieciation in the function of the hand In sutuies of the median 
111 the ioieaim, complete failuie of lecoveiy m the thenai muscles is tiequent y 
seen 

c The lesults of sciatic neive sutuies aie pool, and a consideiable numbei 
of such limbs come ultimately to amputation 

2 The outstanding causes of failuie oi impel feetions—apait liom delay, 
01 gloss eiiois 111 opeiative technique — aie {a) Changes in the neiie above 
the line of sutuie— eithei mteistitial fibiosis oi an ascending neuritis— due in 
either case to wound infection , ( 6 ) Topogiaphical confusion m regeneiation 

3 The opeiations of indiiect neive lepaii (ivith the possible exception of 
neive-giaftmg) have pioved ineffective, and should be eliminated from the 
icpeitoire of peiipheial nerve smgeiy Investigations of the lesults of a 
small numbei of nerve-giaftmg opeiations in this country suggest that these 
pioceduies aie of limited value 

4 In the neive lesions associated with piofound nutation (causalgia), 
lesection and sutuie, or the mtianeuial injection of 70 pei cent alcohol, ivill 
laielj’’ fail to bung about immediate and complete relief of the pain but at 
the cost of the signs and symptoms associated with complete division of that 
neivc 


In conclusion, we would wish to make it deal that although a fan and 
critical survey of the neive mjuiies of the war must leace us pessimistically 
inclined, yet theie is a biightei side to the picture War injuries are com- 
plicated by sepsis , but the piognosis foi the neive injuries of civil life must 
be vastly better, and the expeiience gained in neive suigeiy on the scale 
which has been possible will help to crystallize oui ideas for the benefit of 
the patient, and foi an improvement in surgical teaching 

The wiiteis aie particularly indebted to Piofessor J S B Stopfoid for 
placing at their disposal statistics liitheito unpublished, and to Dr I G 
Gieenfield, who, in addition to the pieparation of histological specimens, has 
gnen much helpful advice and criticism 


A CRITICAL SUMMARY OF THE DISCUSSION UPON THIS SUBJECT AT A 
MEETING OF THE SIXTH CONGRESS OF THE INTERNATIONAL SOCIETY OF 
SURGERY, HELD IN LONDON ON JULY 19, 1923 


x he summan which follows ccitain comments oi criticisms are interposed 
iich aie memt to mteipret. m the judgement of the writers the Meis of 

tr^i thfetso of?" expeiiuice in this held of suigeiy 
In T 7 5 the discussion was limited almost entirelv 

0 a tonsidciation of the peiipheial none injuiies pecuhai to waifaie 
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Di Heniiksen, of Skien, in presenting the opening lejioit, stated that 
aftei a neive had been divided cleanly it showed a tendency to heal spontan- 
eously Sensation in the anaisthetie aiea letinned almost at once, and inotoi 
powei leappeaied in about two months The lesults neie the same whethei 
the nerve was simply cut by a shaip mstiument oi ivhethei sutiue vas pei- 
foimed aftei a pielimmaiy lesection He thus eonsideied that piimary sutuie 
was followed by immediate healing and lestoiation of function , and fuithei 
that a clean]}'’ peifoimed secondaiy sutuie yielded an equl^alent lesult and 
in the same shoit spaee of time The majoiity of those taking pait in the 
debate weie not in agi cement with Henriksen It is almost unnei sally con- 
ceded that eiiors of inteipietation explain the abnoimally eailv clinical signs 
of lecoveiy 

Di Heniiksen then dealt with ceitam factois ulneh pieiented healing 
( 1 ) The inteiposition of fat, oi of scai tissue lesultmg fiom sepsis , ( 2 ) The 
degiee and extent of the local damage He legaided a crush oi se^ eie biuising 
of the neive as a seiious obstacle to the occuiience of spontaneous legeneia- 
tion The injuiy sustained by the nuclei of the sheath of Schwann might 
pievent lecoveij'’, foi if nuclei weie destioj'cd on a laige scale, no new nene 
fibies weie foimed and the neive atiophied It may be stated heie that 
Heniiksen is a stiong adheient of the peiipheial theoiy of legeneiation, 11111011 
he has suppoited by a good deal of caieful expeiimental 11 01k 

Di Gosset, of Pans, piesented a full lepoit of his oi\ii iioik, and quoted 
also that of othei leading Fieiich suigeons Tables showing his own 
personal results and also those obtained by other obsei 1 ers are gn en on 
the opposite page 

He divided the substance of Ins contiibution into thiee paits — 

1 iNJURirs or Nerves requiring Operation — 

a All cases of compiession which tend to piogiess and lead to seiious 
inteiiuption 01 show evidence of nutation He eonsideied that hbeiation of 
the neive — neuiolysis — should be undei taken in all these cases nithout delay 
The opeiation was of the natuie of an exploiation, and could haim neithei 
the patient noi the neive when caiefully peifoimed 

1 ) All cases of conqilete mteuuption Gosset stiessed the impoitancc of 
an exact diagnosis, as fai as tins is possible He emphasized the necessiti 
of lepeated examinations by skilled neuiologists Neives shoumg no signs of 
legeneiation, 01 in which legeneiation had leached a paiticulai stage and then 
ceased lequned opeiation 

c All cases of causalgia 01 seiious neuiitis usuall} lequned opeiation 
but foi these difficult conditions no exact rules could be laid cloii 11 , such 
eases must aluavs be eonsideied on then merits 

2 Tnn TniE of Operation — Eaily opeiation 11 as adi isable as a geneial 

loutine — j 

a In i\ai surgeiy the condition of the mam neiics should always be 
imestigated and noted duiiiig the piehmmary smgical cleaning of the wound 
Any seveied neiie should be sutuied at once, m oidei to pieient deiiation 
or displacement, the inteiposition and giowth of fibious tissue between the 
cut ends, and also m oidei to permit of lapid regeneration If the nene 
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,s fonnd to be biu.sed but not divided, it sliolild be pieseived and kept iiiidei 

caieM obseivation , . . ,, , 

6 If a ppiiocl of time has elapsed befoie the patient comes nndei O'^sen - 

tion, and a neive lesion is diagnosed, opeiation should be undei taken at t le 
eaibest possible moment, but as asepsis is essential, it is impel ative to uait 
until all signs of inflammation have disappeaied foi some ueeks 


Dr Gossdt’s Table to Shou the Percentage or Complete Successes 
OR Marked Improtement 


^FRVE 

>riHtOLTi«lS 

Sviwir 

Musculospirvl 

95 per cent 

45 to 55 per cent 

Median 

47 „ „ 1 

44 ,, 

Dinar ' 

43 „ „ 

17 

Sciatic — trunk, 1917 

55 , „ 

85 „ „ 

„ „ 1920 

— 

40 ) , } , 

Sciatic — external popliteal 

66 „ „ 

50 

Sciatic — internal popliteal 

“ 

40 to 50 „ ,, 


Table to Shom the Comparative Percentage Results in the Practice or 

A'^arious Surgeons 


SURorovs 

NO OF Cvsns 

5 Sutured 

SurCES'ES OR 1 

Marked 

iMPROVEMPST i 

lOTROTESlENT 

PAILurB 



Per cenfc 

Per cent 

Ter cent 

Cestan 

23 


74 

26 

Dane 

98 

50 



DelagLiuferc 

236 

I — 

88 


Donati 

— 

1 46 

34 

20 

Fere 

20 

55 

15 

25 

Forgues and Jumentie 

22 

14 

45 

41 

Gosset and Clnmer, 1917 

140 

45 

Gosset and Clurner, 1920 
Jovee 

54 

30 

50 

37 

25 

23 

25 

40 

Platt 

150 



79 

o-y 

Putzu 

40 


37 


Mivtc Babcock 

! 170 

— 

25 

— 


8 The Type oi Operation Advisable — 

a Neuiol} SIS— simple libeiation of the neive, and its leposition m a neu 
bed betiieen healtln muscles— is applicable vheie the syndiomes of compression 
or nutation aie pieseiit Foieign bodies embedded m the neive should be 
lemoicd The lemoval of fibious tissue fiom betueen the nerve bundles 

put ofThe ^'^thout damaging the healthv 

6 Resection and suture of the sheath, uithout ti action should be undei- 

a en oi complete division, oi when the neive fails to show signs ot legeneia- 
t o,, ortc, sc, o„l ox„,u, II e„d-to-c„d sutmc ,s uot I'oss.blc f 2ft 
s lou d be mscitcd Gosset empbasi/cil tlic inipoilaiiec of plijSLCul ticatinont 
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m both the pic- and post-opeiatn e stages, in oidei to pieient ankyloses and 
adhesions, and to keep the limb in the best possible condition He pointed 
out that legeneiation might go on horn eighteen months to seveial yeais, and 
that tieatment should be peiseveied with He diew a shaip distinction 
between the end lesults of iminediate and delayed sutuie Immediate sutuie, 
whethei m civil oi mihtaiy suigei^^ should noimally be completely successful 
When a peiiod of fiom one month to tno yeais has elapsed between the injuiv 
and the sutuie, opeiation should yield 40 to 50 pei cent of good functional lesults 
Aftei an mteival of tivo yeais the piopoition of successes was less, but sutuie 
should still be attempted He consideied that piolonged obsei ration w'as 
essential, and that neive suigeiy caiefully and systematically piactised bv 
“ specialists who aie equipped foi that puipose ” yielded satisfactoiy lesults 

Dr Gosset’s repoit lepiesented a most eompiehensn e sui'. ey of the whole 
subiect His conclusions m the mam w'eie similai to oui own, excepting in 
so fai as he did not mention the tw'o-stagc opeiation, and that he fa^oulecl 
neive-giafting wheie end-to end sutuie was not possible 

Piofessoi C H Fiaziei, of Philadelphia, stated that the Ameiicaii 
casualties m the gieat wai exceeded 200,000, and that of these about 3,500 
had peiipheial neive iiijuiies Hith few exceptions the opeiations on which 
his lepoit was based w^eie pcifoimed bv speciall}'^ tiained suigeons at one oi 
othei of tw'elve centics m the United States As legaids the time when opeia- 
tion should be undeitakeii, it was the gcneial piactice m Ameiica to defei 
opeiation until tliiee months attei the wound had healed Expeiience had 
shown that signs of siiontaneous legeneiation might commence as late as six 
months aitei the time of the iiijuiy, and m lare cases at an even latei date 
He lefeiied to a mtisculospiial neive mjuij’^ which showed the fiist sign of 
legeneiation aftei a delav of twenW-one months He knew of cases in which 
successful sutuie had been peifoimed aftei a delay of two yeais between the 
time of uijuij^ and the opeiation He consideied that if theie was no eiidence 
of legeneiation six months aftei the injuiy, oi legeneiation had failed to 
piogiess, 01 theie w'as evidence of neuiitis, opeiation was called foi 

The damaged neive should be lesected sufTicientlv to expose healthv 
bundles aboie the site of injuiy, and end-to end sutuie be iieifoinied Six oi 
eight silk sutiues thiough the sheath weie necessaiv and a stai^ stitch (catgut) 
was sometimes used w'hen the sutuie was of necessitv undei any tension 
With inci easing expeiience, the actual lesection tended to become mcie 
extensive Paitial lesectioii was a delicate opeiation and one wdnch was 
seldom peifoimed Eveiy effoit was made bj^ postuiing the limb b^ tnns- 
position of the nei\e if piacticable, and by extensne fieeing, to get the ends 
into apposition but when the gap was too gieat to allow of appioximation 
of the fieshened ends Iiaziei advocated tlic tw'o-stage opeiation in piefeieiice 
to budging the gap by means of a giaft In his expeiience giaft opeiations, 
with onlv a lerv few exceptions, had been uiiifoiinh’’ unsuccessful 

As legaids tiue end-iesults the same difficulty had been expeiienccd as 
m Gieat Biitain The patients had become widelv scatteicd He piesented 
the following table based on 196 cases opeiated upon and made up is 
follows end-to-end sutuie 350 nemohsis 132, giafts 14 
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Tabu 


TO Show the End kisdits or 


l\Kn\ r iNJuniES, b \si D upon 


490 Cases Operated upon 




Ensw.T 

NERVE 

Cood 

Nlcdiocrc 

N'cgahi e 

BrTctiial plexus 

Mwsculospiral j 

Median 

Ulnar 

Sciatic 

External poptiteal 

Intern d popliteal 

Per cent 1 
83 

25 1 

i 58 

12 

25 

31 

46 

Ptc cent 

37 

30 

28 

55 

41 

52 

46 

1 

Pci cent 

29 

40 

14 

31 

33 

16 

8 


Recoveiv aftei sutuie was peiiect It w'as difficult to account foi 

the high peicentage of taikues in ceitain neues, such as the external popliteal, 
and the question of the beaung of the intianeiiial plexuses upon this point 
had elicited dneigent views in Amenca Fiaziei considcied that the chances 
ot success in the case of the median ulnai, musculospiial and sciatic neives 
wcie sufficiently ^ood to wan ant le-exploiation and sutuie if failuie of 
legeiiciation peisisted Fiaziei’s conclusions weie thus seiy similai to those 
aimed at by Biitish suigeons 

The papei piepaied on the woik of the Italian suigeons bj’’ the late Di 
Yeiga, of Paiia was coninuinicated by Di Cliiasseiini of Rome He called 
attention to the expeiimental woik on peiipheial neiae injuiies which, had 
been accomplished at the Univcisity of Pasia undei the dnection of Piofessoi 
Golgi He stated that the opeiatioii of choice w'as eiid-to-end sutuie, and 
that the lesults obtained by this opeiation and by neuiolysis in suitable cases 
wcie fai supciioi to those of giaftmg oi ani foim of neive-biidgmg 

Di Yciga had piepaied a summaiy of 82 cases obseiied foi a peiiod of 
oAci a leai The lesults showed Recoieiy 52 4 pei cent, impioved 87 8 
pel cent, faihne 9 7 per eent Bv leeoieii he did not necessanly mean a 
pcifcct neuiological oi functional lesiilt Amongst his senes weie included 
cases m which thcie was some weakness and inability to stand fatigue so that 
the hmb became leiv easih tned He legaided peifect lecoieiy as exceed- 
lugh laie He consideied that tlie loiigei these patients weie followed up 
the moic impioiemcnt was shown and that impioTement was often laigelv 
a question of time In a small senes of cases caiefully watched oiei a peiiod 
of MX and a half \eais inqnoaement was noted m all He made no mention 
of the two-stage opeiation for sutuie He consideied that giaftmg should 
not be condemned as it might gne good lesults but should onlj be lesoited 
to iftci fuhiic of the nioic standaidized pioceduies 

In the discussion which followed the papeis bv the leporteis of the 
i.uums conntiics Di Chiasscnni dealt with the question of ncue-giaftiug at 
gicatci length ind clumed to haie liad a successful lesult fiom the miplaiita- 
t ion of ui iliohoh/cd giaft ui the case of a dnuled median nen e m the foieaim 
ill this t ise the sensoii lecmen was good and the motoi icco\ei\ fan He 
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sho\\ed a senes of lantern slides illustiating the lesults of neive-grafting opera- 
tions m experimental rroik on dogs These expciiments shoMed that some 
months after the opeiation the neive appealed almost noimal on naked-e 3 'e 
examination, and that on histological investigation neive-fibies could be 
followed thiough the giaft into the distal trunk He consideied that the 
almost universal failuie of neive-giafts m man was laigely a question of faulty 
technique He stated that a graft of approximatel}'^ the same thickness as 
the injuied neive was needed, and should be placed in position eithei as a 
single tiunk oi as a cable giaft — i e, a senes of smallei giafts placed paiallel 
to each othei and soA^hng up the gap It may be lemaiked that cable grafts 
have been employed both in this count! j'’ and in Ameiica, but with scanty 
success 

Di Leiiche, of L 3 mns, continued the discussion and dealt with foui mam 
points (1) The tieatment of causalgia , (2) The lesults of Nageotte’s dead 
heteiogenous giafts, (3) The tieatment of tiophic tioubles, (4) The possibility^ 
of improving the lesults of neive opeiations 

He consideied causalgia a vasomotoi syndrome, and lefeiied to his earhei 
work on the subject (1916) and to that of Piene Mane and Meige Causalgia 
did not necessaiily deal up sjiontaneouslv, as had been considered usual by 
some authonties , he had examined two cases duiing 1923, one of whom was 
wounded in 1914 and the othei in 1915 In his expeiience the condition could 
follow minor accidents, such as a crushed lingei, which did not involve mam 
vessels oi large neive-tiunks When it followed a neive injur 3 '^ it nas nearly 
always a median oi sciatic lesion, and in eithei case the neive possessed its 
own aiteiy”^ 

The condition was divisible into two phases — a peiipheial and a cential 

1 In the eaily oi peiipheial phase the operation of peii-aiteiial sympath- 
ectomy was often successful In 9 cases he had obtained 5 I'^eiy good 
lesults — the patients letuining to a noimal woiking hte~2 paitial successes, 
and 2 failuies The failuies weie due to the disease having reached its 
second oi cential phase, oi to the opeiation having been cained out at too 
low a lei^el It was necessaiy to perfoim sympathectomy in the uppei ami 
foi lesions limited to the hand, and to operate in the axilla foi pain i caching 
to the elbow Gosset had lecalled Platon’s statistics, 9 impiovements out 
of 12 cases, and Tuibin, of Moscow, had lepoited S cases, all of which neie 
successful 

2 Foi the second oi cential stage, posteiioi root section oi division ol 
the pain tract in the cord itself was needed 

Di Leiiche emphasized the fact that he fiinily believed that resection 
and end-to-end suture, oi blocking the neive by alcohol injection, should no 
be resorted to unless peii-aitenal sympathectomy had been tried and had 
failed He lefeiied to the fact that amputation in these patients ^^as ah\ays 
useless, and failed to cute the pain , 

He reported his results in 20 cases of heteiogenous iiene-giaf s, as 
on Nageotte’s experimental noik 3 cases of early operation during the va 
under ideal conditions, and 17 cases of late opeiation after 
The results were unsatisfactoiy on the nhole One eaily case jncldecl a . . 
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SUMiMARY OF TIIF DISCUSSION 

It \m11 be seen that, Mith a fe^\ exceptions, the conclusions foimuldted 
by the Ameiican and Continental surgeons diffei "veiy little fiom those of the 
Biitish suigeons Minch aie embodied in the j^ieceding lepoit of the iviiteis 
The expeiience of the Ameiican suigeons, indeed, as piesented by Fiaziei, 
toims an exact paiallel to oiii oiui The lepoiteis Mcie unanimous on ceitain 
points, such as the need foi the segiegation of these patients undei the caie 
of suigeons cxpeiienccd in this biaiieh of suigeiy and undci conditions iiheic 
jiiolonged and caiefiil post-opeiative tieatment can be earned out In this 
connection, those Biitish suigeons ulio took pait on a laige scale in the peii- 
pheial neive suigeiy of the nai peiiod aie not unmindful of the gieat debt 
tliejr owe to Sii Robeit Jones foi the oiganization he cieated, and for Ins 
peisonal leadeishi2i 

The advantages of eaily ojieiation iicie emphasized b}'- all, and tlieie nas 
geneial agieement that lesection and end-to-end sutuie vas the opeiation of 
choice in evei}'' case of neive 11131113'^ vheie the nei\e vas dnided 01 badly 
damaged 

If diiect end-to-end sutuie nas not possible, the Ameiican and Biitisli 
suigeons sujipoited the tno-stage opeiation, iihilst the Continental suigeons 
utilized one 01 othei of the vaiious methods of giafting to budge the gaji 
They piefeiied if possible the autogenous gi aft, but placed moie 1 chance on 
tlie lesults of this method than 11 e believe is nan anted b}'’ the statistics quoted 

Ceztain famihai iioiiits m technique iieie laised duiing the discussion, 
e g , the M lapping of fat 01 fascia lound the sutuie line , but on the vhole the 
opinion ivas definitel3" against the letention of this pioceduie It v'as geneially 
felt that if the neive bed ivas not satlsfactol3^ tianspositicn into a nen intia- 
inusculai bed uas all that ivas needed 

A stimulating atinosjiheie vas intioduced into the discussion b}^ the iivid 
contiibution of Leiiche in vlnch he stiongly uiged the moie geneial adoption 
of his opeiation of iieii-aiteiial s3onjiathectom3'^ He insisted on its value in 
dealing iiitli causalgia, tiojiliic changes, and 111 fact 111 all cases iiitli signs of 
neive nutation The opeiation has not been extensivety piactised in this 
couiiti^'", and, as fai as ive can judge fiom the few lesults knoiin, it has not 
been highlj'' successful IVhethei 01 not it will take the piominent place m 
this blanch of suigerjr that Leiichc and his followeis believe it should occup)% 
time alone can shoii The iiilieient objection to the lationale of the opeiation 
at the piesent time is its lack of sound anatomical basis Foi vdiilst miici 
lemains to be uoiked out conceinmg the distribution of the svmpathetit 
fibies in the limbs, it is quite ceitain that the mass of these fibies do not form 
a continuous chain localized to the sheath of the main aiterj’^ ovei the v 10 e 
of its coiiise (. 

On the vdiole, it vas felt that the lesults of neiie sutuie in the case 0 
uai Mounds M'eie disappointing In many instances, houevei, it has cen 
encouiaging to find that they tended to imjnoie after long intei^als 
tion Mas the outstanding factoi in the pioduction of faihnes, an 01 » 

leason the piognosis m the nei%e injuiies occuiiing in civil life must a vaj 
be markedfo better 
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TEMPORARY EXTRA-ABDOMINAL INTESTINAL ANASTOMOSIS 

THROUGH A TUBE 

By D P D '\’\ILKIE, Edinburgh 


The question of effecting a shoit-cucuit of an obstruction of the intestine 
by means of a tube leading fiom the distended bon el above to the empt}^ 
intestine below is one which, so fai as I can gathei, has leceived little attention 
liom suigeons The i^ossibiht}’’ of such an aiiangement being able to function 
was unknown to me until, almost by accident, it nas tiied with complete and 
sti iking success The indications foi the use of such a device will piobabty 
be limited to cases such as the one desciibed below wheie obstiuetion supei- 
lenes in a case of diffuse oi geneiahzed peritonitis and wheie the condition 
of the patient piecludes the jJCifoiniaiice of an}'’ iiiajoi abdominal opeiation 
foi its lelief The following paiticulais aie fioiii the notes of the case in wliieli 
this pioceduie was tiled successfully 

Cast — Ml C , age 38 On May 28, 1922, the patient felt out of soits in 
the moiniiig, but was able to go to a ciicket match m the afteinoon On tlie 
following day he had seveial seveie spasms of abdominal pain and felt sick, 
but did not vomit When seen by his doctoi on the evening of May 29 he 
was suffeiing fiom colicky abdominal pain His pulse and tempeiature veie 
noimal, and with the diagnosis of a chill he uas gn en a dose of castor oil 
Theieaftei the colicky pain became moie acute, and at 1 0 a m the following 
day his doctoi vas again called and found him looking veiy ill Tlieic vas 
now veiy maiked tenderness and iigidity of the lowei abdomen , acute appen- 
dicitis AVas diagnosed and he was lemoved to a musing home foi opeiation 

Previous History — When a youth he had an illness suggestn e of 
appendicitis and had noted occasional pains in the lov ei abdomen at inteivals 
since then He also suffeied fiom aoitic stenosis and inconqietence, and had 
a A^eiy much hypeiti opined lieait 

Oper-vtion, 3 0 am May 30 — Giidiion incision in light iliac legion 
Seiopuiulent exudate with faeculent smell escaped An ap 2 iendi\, vhich vas 
paitly gangienous and had jieifoiated iieai its base, vheie a concietion vas 
tightly imjiacted m a steiiosed aiea, A\as lemoved The appendix contained 
daik fluid ffccal niattei, some of ivliich had escajied thiough tlie iieifoiation 


A lubbei diain ivas left in leading to the pehus 

The patient took the amssthetic (ethei) I'eiy badly He dei eloped a 
pale c}'^anotic tinge and on two occasions stojiped breathing Dining the 
fiist foul days aftei the opeiation he became piogiessnely nioie pinched and 
ill 111 appeal ance vith a clammy skm and a constant hiccuii The abdomen 
vas tense and distended His pulse lemained s1oa\ (68) and he did not a omit 
On the fouith da} his condition appealed despeiate His hands and face 
A\eie cold and clammy his eyes sunken, set his jiulse lemamed 
stomach tube Aias jiassed and 8 pints of oiaiige-coloured foul-smelhng ni 
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5io 321 — Lppor'ltulio draining firsf coil ol jcjnniiin connoctod np vilU lower Inho 
entering coil of small intestmo below tho obstruction A constant stream of content passed 
tbrougb tins circuit for fn o daj s 


fixed aftei Witzel’s method Some gas, but piactically no intestinal content, 
came away, but laige quantities of glucose solution and peptom/ed milk wcic 
given tliiough the tube The stomach tube still bi ought away a gicat amount 
of ftcculent mateual, and it was cleai that the entei ostomy had been made 
below the seat of the obstiuction Dm mg tlie succeeding eight houis the 
patient sank peiceptibly and was obviously dying fiom obstuittion Thcie- 
foie at 8 0 p m on the same day a fmthei attempt to lelieie him w^as made 
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Undei local anresthesia an incision Avas made in the epigastiium tlnough the 
outei boidei of the left lectus muscle To make ceitam of being above the 
obstiuction the highest coil of 3e]enum Avas sought loi, identified, and pulled 
up to just below the abdominal ivound A rubbei tube ivas mseited into 
tins aftei the metliod of Witzel, and immediatel)' theie Avas a copious escape 
of foetid yelloAY fluid exactly like that Avhich the stomach tube bi ought an ay 
fioin the stomach 

Ovei-night and thioughout the next dav theie Avas an almost continuous 
stieam of fluid content tlnough the tube, and in spite of the fact that fluid 
nouiishment Aias being given at thiee-liouily inteiA'als tlnough the lowei tube, 
the patient Avas emaciating at an alaiming late Tlieie Avas still leguigitation 
Ironi the stomach, aaIiicIi aa'us Avashed out tAvice daily 

One Avas now faced Avith the fact that the patient Aias thieatened Avith a 
ph 3 '’siological death fiom loss of duodenal secretion To obviate this an 
attempt Ai'^as made to pieseiAe and utilize the duodenal secietions bj^ injecting 
the fluid nouiishment into the fiist jejunal coil and tlie duodenum thiough 
the upper tube and then immediately connecting the lattei by means of an 
L-shaped glass connecting-tube to the loAA'er lubbei tube {Fig 321) This 
Avas found to avoiIc admiiably, foi the distended uppei boAiel immediately 
emptied itself tlnough the lubber tube into the intestine beloAv This 
manccuvie earned out tAvo-houily Avas folloAved by an immediate and 
most lemaikable niipioA^ement m the patient’s general condition The 
glazing of the skin and the stiipoiose condition into Aihich he had sunk both 
changed AVith notable lapidity, and he expiessed himself as going to lecovei 
For anothei foity-eight houis, hoAicAei, the stomach tube A\as lequiied, 
as some regmgitation Avas still going on 

It AA^as noAA' seen that quite mdependenth’^ of the foods given through the 
uppei tube there AAas an inteimittent but rapid Aoaa' of intestinal juice going 
on thiough the tube, Avhich aaus obAuousty functioning as a coil of intestine 
Liquid foods Aveie noAV giA'en the mouth and could be traced couising 
rapidly doAvn thiough the tube as peristaltic con ti actions pumped the fluid 
thiough 

Thus foi five days the artificial intestinal loop functioned At the end 
of that time a slight leak occuiied at the uppei tube, and, as the patient’s 
condition AAas uoaa' good and his boAvels had acted on scA^eial occasions, it AA^as 
decided that in all piobabihty peiistalsis aa^ouM iioaa be able to establish 
intestinal floAv by the noimal loute Both tubes Aveie noAv AAithdiaiAii and a 
dose of castoi oil AAas gn^en bj’^ the mouth To oui pleasuie and suipiise theie 
AAas a copious natuial cAmcuation and veiy little escape fioni the jejunal 
fistul'c The boAA'els continued to act noimallj’’, the fistulie closed AAithin 
tAAO AAceks and the patient lapidlA"^ gained in strength and AAxight, and tiio 
months latei had resumed his AAoik as a sclioolmastei 

This case brought home seveial points of impoitance (1) The neccssitA 
foi high jejunal drainage m cases of obstiuction from peiitonitis (2) The 
danger fiom loss of fluid and starvation, AAith a high fistula (3) The possi- 
bihtj^ of tiding a patient oaci the ciitical stage hy an artificial anastomosis 
betAAcen the obstiucted boAAcl and a coil beloAA the seat oi seats o tie 
obstiuction, bj' means of a tube outside the abdominal caAitjx 
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GL^'FRAI RLAN OF THE PIGSHOSPITAI 
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the lelief of pain which lesults lasts foi as long as ten veais although 
usually the injections have to be lepeated at shoitei inteivals 

In legaid to the employment of diamage tubes, Rovsmg makes fiequent 
and vaiied use of the Pezzer tube This he ties into the gall-bladdei, oi 
into the uimaiy bladdei thiough a suprapubic opening , and he similarlv 
employs it to^diaiii a picuial empyema when it is attached to a gravity 
siphon appaiatus In this way he consideis that the healing time of 
empyema has been i educed by 50 pei cent The Pezzei tube is also used 
foi gdsti ostomy and colostomy 


V' 



Tic 321 — 1 lew of the extcnoi of the liosjutal and pround® 


CESOPHAGOPLASTY 

Cases of benign stiictuie of the gullet seem to be compaiativcly common 
in Denmaik, wheie stiong caustic alkalis aie in eveiyday use for domestir 
puiposes Tuo patients veie shoun m uhom a plastic opeiation had been 
done to leinedy the occlusion of the oesophagus One of these uas a boi of 
12 yeais, and m his case only the fiist stage of the pioceduie had been com- 
pleted This consisted in bringing the pioximal part of the oesophagus up 
to the skin, just above the innei end of the left clavicle, and of doing a 
gastrostomv, the opening of vluch uas neai the ensiform cartilage 

The othei patient vas a vonian of 25 vho had had the plastic operation 
completed inoie than one yeai pieMouslv After having an cesophagostonii 
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Renal Tumour Nephrectomy —{Opaaiion 11 55 to 12 15 ) Female, age 
52, who foi some time liad snffeied fiom seveie haimatin'a and had developed 
a light iiimbai sivcllmg The patient was semi-pione and a tians\erse 
incision was made A laige kidney was quickly bi ought up into the wound 
The uietei was ligatuied m two places and dnided with the cauteiy The 
vessels weie ligatuied and cut without the use of clamps A stout cigaiette 
diain consisting of silvei nitiate gaiwe m lubbei tissue was put into position 
The deep layei of muscles w'eie united by catgut and the aponeurosis by fine 
aluminium bionze wire 



Fig 324 — In the theatre 


Nephrolysis for Nephritis —{OpaaUon 12 15 to 12 30 ) Female, age .38, 
^^ho had been undei medical tieatment foi albumimiiia and luematuiia oi 
torn jeais Prone position T^ans^else incision Kidney, which was ol 
model ate size w'as bi ought up into the uoimd and its capsule stiippcd A 
small piece of the coitex was taken toi miciostopical exammalion me 
wound was closed as m the last case, lound a cigaiette chain In tins case 
onlv one kidney was opeiated upon at a time but fiequently both hifinc' 
aie“ dccapsulated at the same opciation Rousing clccapsiiiates upp 
two-thnds of the kldne^ and lifts the organ np into normal position b} o 




Sj]/v 














''■'"'I .,/, /»,;, 

'"I..,, 

JIOO 

S,so/I"' 


•V/ 


sonieu i ^'«r/ foi r., 

S'' """^ 'oT* 

'.'.’^»wr:!,y.o i-„;, 4 


/;< ,/ 


Js 


fn 


»< 


Cf 


‘""•'Cf/ 


"it/lOut , ■ ^“lOllnt, 

*®i«“;i.^“'"' t 4 '= '"' 


"^tion 


Off 




eVr "’'" nX"‘ 0 ) 1, 






'^as , M ^ ('on, . ' '' 'I'In ; 

' """"«' - :,r;>' 4 ;;: ',"> aw„/;"',;"; 

lit ‘ s/;»i». , 


S/s 


>i/VD 


1W//, , ' '''f//in 
'".lf;r ’ /n, 


^ IS n,,.. -''“"Cf/ 

T//E 

'‘44l7'r '.o'Cf ‘ ''-'o:;;7 

««« -..c; 'Sm. “7;'-'4]'’t'",'- ' 4 “7;,,';'' 


O/ 


'OUHc/s 


t/lc 





°«e of ,::^’3v'e^^.‘/7ses ^i sf (, 


7> 




t/ie 


o/ 




“-cat 









^’"'4to°e'''‘''™'4'"'''' 


c, 


ISCs 


'ea/s 


s/i 


«"a,r 


o/ 


'" '"/ s 


J\r/ 


-v„,„ '°"« 




Nr 


'Ora/ 




A/u/t, 


^°un(i 


'P/e, 


P„ 

■SiPar, 

^ aiutj 


20 

iir 


7^0 


42 


30 


stone 


®ton, 


es 


‘■‘'“'<>Pfo7">7«'J fe 0. 


23 




at 


Js 

3: 

CO 

n 

25 

40 



sg 

,5 


43 




PifectjQ 

aj 


'asts 



0^ 




nT? 

„ , „t „o g»"-*“"'’ 

j. 11113 „,4 .,*c«o" “'■“ '‘Si 

.rfecH« I""'*'" 

‘Si-i 


^veUa^ TAeiis oi ^^^olestei"'’ “ .suaWy, l-' ^ a i ie 

.cnedieti'^^ Vie ong^S \”t\ie Ve iV\i . ?1 m ,A 

•; sS-i‘i:3Ss =■”:*; 


'iJS! ■;. s‘>*5. - 1--?'!^' ...»■»• r.S Sirs 

Otbei con pig .eiiiovV ^l) as y^ovse, tbe 

^^eiii 1 tisevesS’ xu =, . ^les ^ ^ ,vitb la 

aiiA Vs tbe bv^i’ ^ ga^V . conn'^Vbs le'^”''"' 

Uaddei’ ^ ,i gtones is i^tiay ptbiasi® „nd ^ \x\ 

tbe caU-stonVii o^ Veina^"’ J^ie 

\eavf .^vsti^^s 01 opeia^i ^ Te sc 

o^ ‘^^V?diaiii®^ tlO vioiis^^' ''Vd ^ 

,_.,1 oidy ^ cancel _„,Atbs ^ aab'S „ a\U , ^^ 


=5tss5s?;s:|gssS;S 

^ PS m o? g^^^'Vatioii ot oH ag ^^,cie f 

\eaV0 , ysti^i® o opeT H 20 \ S\ie bac ^adc , 

oi diaiii"^ „ tl 0 to Vvioiis^^' p stoiies ^ ^d doi'« V 

o? "Vnicisioi^ 1' Vs as 

d,steiid‘3‘i 



sv 


J^GJc 


M 




^^OCtTi 

''•■"'<".2' '■* ) 'Ux„ 

lech.c ^ icnn . ^/dei / " /»‘>f/v((/ , "' \ ;>, ^/ur/ 

I'is ■! 7 ' J 7 ^ "i/nV 

®"-hS, '"' "'«! n. ,"' 3v W. 

" ".ri,./" ■"</., ■"'< n..;„ 


i? 


OVs 


OiY 


C/lSTflc 


I 'Her/ 


^•isf f 
* ( 


'St 


'^^«ajns 0"e or 

P'o„e 


''""K , 
No (r ,1 


"If/ 


'//-S 


s'/l/ 

".IS 


A^D 


''‘Scene 


'"Ilf. 


x;.o„ ./;“'<= 6 «„ S" «h 4 Ml „, 

f»e-«i '« M .s V'"^^ i.i„s,s 

Me,'":"' M "fc ' . r "m, ' <^"",t 


Pei 

9 

- Pei 


-‘ ce„t ■ M'oied, jj'-';eist,„ 'Milciat "o,,,„^,^- jV,,, ni.„l,‘“‘''''l' 

^L *’» pe. ^ M oo„r' »,H, “: PO le,,,/ ?. 'ue 


''.o„;7';;'P|„„,;';,,m 






. t/, 

"ot i> . 

''‘"of.lc,| 


fPaioi'J'® /''"o'l li'ej" fooes tlie 


/eu 

^ foil 


t1 

^"."1 


r I, 

^ oJIq, I . 
0""„r ,"“" JJOJ 

9 n..'' ^^“'-"//s .^•"'fs 


Wie M, 


/'C, 
■'"It/ 


MuC- SeJ -f t'"“-oe r'oo./," ^ 

f v"S,,f eo„,; ':,P'aced''? ft* ‘JPe .. O'o .„, , -c . 

’ ”f ond'- -\-.,.,“P0P tfc 


g-J\ " ''''^" 


otiil 
th 
Jess 


"Mo';:;;'' 

’ > 


o .ev"'/ ;:„'-p3 (o 


,'""‘o'o::;- 


f^ist 


'lioth 


"■ ‘'-St:' "5':'’' 


of 


the 


Wio 

t/is 


U,s 
U,o 


f'O/oo 
^dtt, 






e. 


a paw,'"^'^ t"'o " ofS' 
-efe^'Med -;■;;» ® 


0 / 






as 


t/,c 


fce/o,7’ /i, 






"7r. 

o,t'" "'o 

^ Op hv «>-' "' tie'.'-"- j;e„;”“?'‘ tl,„‘"‘'"es - "‘Ot' 

iut ®- *.1 „„ " 

"S";tSt;5-'Spartiae,, 

” S; .'';o..:i l:;*, coSSr- fSt'M v..'M»p 


of 


as 

p 


i7,c 




«, 




e no 


Allied 
®tas,s 


Me, r-'-d c„fo„ 

■ "'M «.e°" o'ot 

ooutr 



''' 0pO“‘’“ L' ,ts VIW'S"' ' ° »*''“ I, ol 0» § ,\e ast “""i 

P^'“fclo»e» «<« Sa TtW "'“ 'f ’ «« 

r5£s^^£5 

* ”'S ■'“"" KvS‘'a'“*'’’-f ns«°' f f roaS>e ®t,",rS4 


case ^ ‘ ^ Yvad a c ^ j,s t^e 

*otedH“ '«« »»»“'" “'' ^ „,„.e 

»'Si 

; ^S’^».1' Jge ^"<1 ';^trd«**tSed "-"“"lootov-S 1^^,; 

n !:s St: -1 

1 places sle^'^ed do'''« " \ oxxxvc ol 

O’ “'Sa oY-"S" 

o«d f :,a°n»''o 7*doao" va* = 

®:rwo«c lo attc®^;r„ed - » 

», To- 0* *“ av ..« ’• 

r-=-"-cSr?'35"s*^"'^ 

Sa to .'"o" “„t celoW'i l„d o"o'-« 

, oood 0"“ “ose "“’ °? nad o"™" 
beadad 


, t sxxco'^'’ 



Ojjciat 

oTfj, 

tight c^. the 


'A I 






»e 


hen} 




Th 


^^iintitY 

r* _1 * 


“«wto,„e 

''Mlclo 


o/ 


"■••Mc'ft t"""' 

^ pei --- -tile „„,., • *- 


'* eie 

'"ti.i/ 


'"■ "I.,,./, ...■" 5 ' «.,„ .' i/„ ., 




e .. '"‘Wf/j //>r. ■’'' >l 


•t.S’/ 


'*' fill 


the 
'"'tuic. 


‘'■‘t- /,e 




“P hj: 


^ Ti: 




Sn 


It 
•••fi ij 


^»0c/ A*/,,.,] 

cen 


iiu 

t/ie ./"‘"’"n 
'Ms 

;" ' '■' " 
’’■'' 

n" '"' 

itn 


'/P 




r..,;,'" ''"".os; r 

^'1 ,1 r... . Iihi((^ ^iJh 

iin i. . i<S’ 






^S'e 5 o ti'iid 

ft" costir^ 

^txe p,,„i ^^pai 




^IO\ 


^Mti 
Of.!;/) 


gin 


..<I,V'';; "'p«v 


,, ^J'stic rh ^^ted gnll hi , f'o/ie 


til,'"" "f'e ;. 

not 


t/ir 
"'Wit 
lo'ed 
oi»/if/ 




u 


SOfljg 


op 


^ ov :r;“ -t;7 t'"' t„ffn.;,:,: 

"as ^Jatp ^ SinL r t/ie st,/ r ^'°se 

tiiip of ,, ^ , "^tito^ 


^‘lllty 


ISo 


foil, 


n 


Pnti 


th 


Pots 


^0 tj, 


■« dee r? *.: 




»Ood 

\p . 


'oe,,'o«dts':,’:‘e"'i^-«": 2 n 

°’'" "■ ‘0Vee„,, 


Opiy 

^ hhi 

Pont, 


....a„;Ssia'5=Si» 


de; 


'^POzed 


•Pait 


'Vo 


oo arcT*'^' 

' 4 it" 

f? ’ ^«d a Pe, sp' file 

'"”fofc;*«,„y;^P„,o„=d=c,,„ 

oPd-:,?of>e 


Oils 


anPd 


aJi 


f*o ^ 


-’Out 



582 THE BEITISH JOUENAL OE SUEGEEY 

knees in childien, but it ivas lemaikable that no splints we^e used except foi 
the temporaiy lehef of pam 

Di Fibiger, who is in chaige of the Pathologico-anatomical Institute, 
gave a most mteiesting demonstiation of the aitificial pioduction of cancel 
in lats and mice, the stomach cancel in lats caused by a nematode woiiii, 
and the tai cancer m mice 

Di Fischei m the Institute of Geneial Pathology demonstiated the 
cultuie of epithelial and connective tissue m vitio 

It is imjiossible to close this brief account of a visit to Piofessor Rovsing 
at the Rigshospital without expiessing admiiation for the oigani7ation 
equipment, and peisonnel of this gieat State Hospital The enthusiastic and 
cordial co-opeiation of so many workeis in the task of scientific healing was 
most impiessive Oui special thanks aie due to Piofessoi Roising and Ins 
colleagues and also to the Dnectoi of the Hospital, M Olgaaid, all of whom 
lavished upon us information, kindness, and hospitality 
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SHORT NOTES OF 
RARE OR OBSCURE CASES 


MAUGT^AOT PAPILLOMA OF RENAL PELVIS 
ASSOCIATED WITH CALCULDS, 

By GEOFFRFA' IIVDFIEBD. Bnisioi 

M\LtG^A^T ne^^ gio\\th of the icnil pchis is an uiuoinnion tumoui and 
of the 54 lecoided cases cakuhis Yas found m only th ^ Tht patho- 
logical changes accompanying calculous pychtis would seem fiom analogy 
with those found in cholelithiasis to picdisposc stiongly to inaligmiuw and 
the appaient lanty of this complication is all the nioie sinking in the light 
of the fact that the continued piescnco of a calculus m the icnal pchis may 
cause leukoplakia of its epithelium “ 

A woman, age 48, was admitted to the Gcneial Hospital Biistol com- 
plaming of pain in the back and a lump in the abdomen Fointccn vcais 
befoie admission she had an attack of painless haimatin la lasting sc\ ci al days 
She enjoyed tair health and freedom fiom hannaturia foi thutcen ycais aftei 
this, then she had another attack of htcmatuiia lasting foui weeks and 
accompanied by lumbago pains “light acioss the back" These sjmplonis 
gradually subsided, and she w-as free from trouble foi tw eh c months, i e, 
until a foitnight before admission, when, following a slight knock on the left 
side, she had an attack of acute lumbar pain and vomiting, followed the next 
day by piofuse hiematuna On admission, the hcematuiia was subsiding 
Condition on Admission — ^A painless hard tumoui the sue oi a fist 
w’as found m the left hypochondrmm, moving slightly with lespiiatioii The 
uppei boidei w’as 1| in below the costal margin, and a band could be passed 
up between the tumoui and the lower iibs No kidney could be palpated 
on the left side in the normal area The light kidney w'as not felt Tlie 
mine w'as faintly acid and tuibid The deposit was purulent and blood- 
stained No cTjstais, casts, oi epithelium w^eie found Jilany led blood- 
cells and leucocytes were present A pme giow'th of Bacillus toll wxis 
obtained on culture 

The kidney was excised, the uietei being tied off just below' its lower 
pole The wound healed, but twelve days after the operation broke down, 
film union finallj following after three W’eeks’ suppuration 

Two and a half yeais after this opeiation the patient was leadmitted for 
persistent discharge fiom the rvound and an iiiegulai painless mass w'as 
palpated fiom the abdomen m the position of the excised kidney The uune 
was blood-fiee but pmuleut and gave a heary giowth of Bacillus coli 
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The abdomen was opened and a laige mass of gio\\th found it was 
fiimly attached to the posteiioi abdominal wall and adherent to the 
descending and tiansi eise colon It Mas consideied mopeiable The patient 
died a feM' months aftei this opeiation , no post-moitem e\ammation Mas 
peiioimed 

Pathological Hrponr on Kidnly — -T he lenal pelvis and cahees aie 
gieatly dilated by blood-stained fluid, and the kidney tissue is leduced to a 
sie about ^ m thick The Mall of the pehis is gieatty thickened but quite 

smooth Lying at the Iomci pole 
of tlie kidney in the position of 
its loMeimost dilated cahces, is a 
laige tiimoui mass loughly spheii- 
cal in shape and m diametei, 
m the centie of mIucIi lies a spheii- 
cal mulbcii 3 ''caleulus |m diametei 
The tumoui appeals to have gioMii 
aiound the calculus as a nucleus 
and extends chiefly backuaids and 
imvaids, infiltiatmg the Iomci iiole 
of the kidne}’" It bulges the pelvis 
fiom beloM but has not mfiltiated 
Its M'all except ai the iiieteio-pelvic 
Junction, Mheie the pehis and 
iiietei aie lost m the groMth The 
Lee edges of the tumoui and of 
the cant} in mIucIi the calculus 
lies aie beset bvinuumeiable, smafl, 
lasculai, papillaiy fiingcs The 
Centie of the tumoui is Mhite and 
film, and on section is seen to be 
inteisected hy famth -indicated 
blanching bands of tianslucent 
fibious tissue from Mdiieli spimg 
closelj^ - set papillaij^ masses of 
gioM’th This pattern on section 
is lost m the posteiioi pait of the 
tumoui, Mheie it has pieiced the 
Fia 325 — Malignant papilloim of renal pehis lining of the contained callCCS 
(3 mt size) heie it IS homogeneous, firm and 

Mhite and an incomplete capsule 
of muscle and fascia coveis it exteinall}' The tumoui appeals to haie 
oiiginated in the loMeimost cahces of a I 13 dionephiotic kidne 3 L aiound a 
calculus, has mfiltiated the Iomci pole of the kidne 3 ^ and the adjacent 
peiinephiitic tissue, and has completely occluded the uppei fev inches o 
the uietei 325 ) 

The niicioscopic stiuctuie raiies consideiabh in dilfeient parts Fos 
teiioilv Mheie the tumoui has mfiltiated and destioj^ed the kidiie3, is 
cha’acteis aie those of a lapidl} -gioMing spiicioidal-cclled caicmoma cxcep 
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that hcic and thcic some cell !iiouj)s show a model ale de^jicc of 
kciatim 7 ation Tow aids its peupheix ami cspcemlh wluie the tdjte ol the 
sriowth lies flee in the distended eah\ the stiuctuic is that o a simp e 
papilloim, except that thcic is eonsuloiahlc iuc{fulanl\ m and mulcai 

Iwpeichiomatism of the tells (Fiijs 5V2T ) 

Sections did not show an\ icnnl mctastascs it a distant c horn the tiimom, 
and tlieie weic no aetnc mllimmatoiN chances m the w ill ol the peUis * o 
sign of pehic leukoplakia was fomul 



Pig 3_() power Mew, sliowing mnotion of tlio wwH of the chi itecl enhv of the ktdnot 

Millei and Heibst hasc collected St cases of papillaiy epithelioma of 
le leiia peliis and lemaik that of a senes of TO consecutne tnmouis of the 
* .fa'i ^ o"cuiied in the pelt is ^ In then 54- collected cases of papillaiy 
P e lonia, lo veie associated with calcnlus and 3 w'th infection The giowth 
J^ailtiple bud-hke isolated nodules to a single cauliflower-like mass 
Psl'^is One bilateial case has been lepoiteds The giow'ths 
^ Ew ^ degiees of histological malignancy m diffeient paics 

fit desciibes these tumouis as presenting two distinct types 

^ P'^pdlaiA epithelioma suggesting a i elation to benign papilloma, 
The ” celled caicmoma Inteimediate types haxe been desciibed 

Qt Pronounced papillaiy growths tend to invade tire meter and appear 

orifice ol tire bladder 

re niajoiitj are diagnosed m patients between the ages of 50 and 60 
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Inteiimttent hxmatuna is often found Colic may be piesent fiom meteiie 
clots, but pam is not common The hsematuna is early (m one case fom 
j^eais, and m anothei seven veais, before the condition vas diagnosed) A 
palpable tumour uas piesent m about one-third of the cases ® 

The case lepoited heie is appaiently a tiansition type betueen papillaiv 
epithelioma and squamous-celled eaieinoma The absence of gioivth in the 



Fig 127 — iligh po^^e^ mom, shoMipg keratimzotion of cell masses ol the growth 

lenal pelvis piopei, with a giovvth of the dimensions desciibed in the cahces 
of the kidney, was stiiking The great vaiiabihty in histological mahgnancv 
and the slight but definite tendency of the cell masses to keiatinire ncie tlic 
most salient pathological featuies of the tumoiii 

I am indebted to Mr R G P Lansdown Suigeon to tlie Geneial Hospital, 
Bristol, foi peimission to publish the case 
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TWO CASES OF FATAL H^EMATEMESIS 
OCCURRING AFTER SPLENECTOMY FOR BANTTS DISEASE 

B\ DINC\X AAOOD Buisaoi, \Nn C S GIDEON, B\in 


Tiir cases foiniuig the subject of this icpoit oeeiuiccl at the I^Iinistiv of 
Pensions Hospital Bath, and aic lepoilcd Mitli tlic kind pciniisbion of the 
]\Iinisti\' of Pensions, and of Piofessor Hey Gio\es to whose w.ud Case 1 
was admitted 


Cove 1 — Wcll-nouiislicd man, age 32 Pale, with a cliloiotic appcaiantc 
In 191G, while 111 the Aims lie was lound to be suffciing fiom splenic an.emia 
The spleen and Inei wcie then noted to be cnlaigcd, being m and in 
respectively below the costal inaigms Tlieic was no pie\ious histoij ot 
htematemesis He was disehaiged fioin the Aimy on July 10, 1017, as 
peiinanentlj' unfit with splenic atnenna which was leroidcd as altiibutable 
to seiMce and cxposuie m the wai 

Splenectomy was pcifoimcd by Sii Hugh Rigby at the London Hospital 
on Dec 12, 1917 The spleen weighed 1 lb 15 o7 He made satisfactoit 
piogiess aftei the opeiation, and Ins condition occasioned no comment until 
Maich 22, 1921 when he complained of abdominal discomfoit followed m a 
couple of houis, by fainting Sc\cie hcmatemesis occmied seven horns 
latei 

He was admitted to the Pensions Hospital the follow mg day, Maich 23 
when he again Aomited 2^ pints of daik clotted blood 
A blood-count on Amil 1 show'ed — 


Hemoglobin, 48 per cent 
Colom indes, 0 00 
Red blood corpuscles, 2,300,000 
AVhite blood coipuscles, 8800 
Polymorphs, 50 per cent 


Lj mpbocj tes, 18 pei cent 
Ljrge niononuclc us, 10 pci cent 
B isopluls, 1 pci tent 
Eosinophils, 1 per cent 


The led cells showed some vaiiation in shape, but moie in size, being 
mostly megalocytic Theie was some poly chi omatophiha and gianulai baso 
philu There weie 55 noimoblasts and 5 megaloblasts m 300 leucocytes 
A latei blood-count on August 10 showed — 

H cmoglobm, 90 per cent I Red blood corpuscles, 4,700,000 

Colour index, 0 95 j White blood corpuscles, 7G00 


Aftei tlnee fice mteivals of ten, foui, and seven months lespectively, 
i^ma emesis lecuned On the last occasion he vomited about 6 pints of 
19^4 thirty-seien hours, and then collapsed and died, on Jan 30, 

It l t ^ admission on the last occasion his temperatme was 100°, and 
T\ ooimal until just before death 
n Deeembei, 1922, a blood-count showed 


Hiemoglobin, 04 per cent 
Colour index, 0 82 

“ ^'ood corpuscles, 4,300,000 
wiiite blood-corpuscles, 5400 
lob morphs, 32 5 per cent 


Rymplioeytes, 54 5 per cent, 
mostly of large tj pe 
Birge inononucleurs, 10 per cent 
Basophils, 1 per cent 
Eosinophils, 0 0 per cent 
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No ulceia- 


POST-MORTEAI FINDINGS 

Stomach — enlaiged, filled with fluid and clotted blood 
tion of stomach No dilatation of vasa bievia leins 

Maiked varicosity of veins aiound lowei 
pait of oesophagus, vith a laige luptuied vein near cauhac 
end of stomach a clot partly filling its lumen 

Spleen — This was absent, and its space occupied 
with omentum and fat vhich was very 
adherent to the diaphragm No accessor v 
spleens 

Live? — Marked multilobulai cirrhosis 
Other organs pale but normal Small and 
large intestine filled uitli melajna 

Case 2 — Regular soldrei, age SO In 
October, 1915, he was buried by the ev- 
plosioir of a shell, and suffered fiom haima- 
temesis for tuo days Off and 
orr aftei this he had slight 
attacks of hiematemesis and 
was discJiaiged fiom the Army 
on Dec 17 1917 rvith an en- 
laiged spleen and disorderly 
actroii of the heart Between 
tins date and Ins admission to 
hospital on Sept 7, 1920, for 
severe htcmatemesis, he suffeied 
much from pain in the left side 
of the abdomen and epistaxis 
on stooping 

On admission, his general 
condition was fair Pulse 110 
There nas no ascites or enlarge- 
ment of the liver The sirleen 
was found much enlarged ^ of 

tion ot dilated \asa brcMa through gastric 

Blood-count mucous membrane 



^ ASiVr 
WBlTTACy or 

Sxil/A 


Hvmoglobin, 50 per cent 
Colour index, 0 5 
Red blood corpuscles, 4,560,000 
White blood eoipuscles, 4700 
Polymorphs, 08 per cent 


Large Ij mphocjd.es, 10 per cent 
Small 1\ mphoejdes, 15 per cent 
Transitiomls, 3 4 per cent 
Eosinophils, I per cent 


Splenectomy was performed by JIi Duncan Wood on Oct 10 A r^ertical 
incision nas made along the outer border of the left rectus abdominis Tlie 
spleen vas not adherent On breaking clown tire heno-plnenic ligament the 
spleen could be displaced outside the abdominal wall and uas held theic by 
gauze packed m behind The gastiosplemc omentum was then tied Die 
panel eas uas not adherent The spleen uas turned for u aids and the heno- 
lenal ligament tied Bleeding was reiy slight during these manipulations 
Left lobar pneumonia complicated his reem ery 
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Theie A\as maikccl lnlplo^cmcnt ni 
e\ammatiou on Dee 10 showed 

lUinofilobm 70 per uni 
Colour index, 0 7 pir icnl 
lied blond corpuscle'’ 7,000,000 
CMulc blood-eoipuseks, 20,000 

At 9 a m 
one month’s 


the man s condition and a blood 


I’ols moi pbs, 72 per cent 
lAmpluKelts, 10 jitr uni 
Lirgt inononutlenrs, ]) per euit 
].osinoplnls, .1 per tent 

attack of h.nnalcmcsis, lollo7\ing 
and was adiniilcd to hospital 


on Tunc IG 1921, lie had an 
fcchng of gcncial indisposition 


O'LnrcD vcii\s 

or ynso BKevm 


u/vorr ^i/prncc 
or OiriPttKeit,r 



Tio 329 — Case 2 Dissection of peritoneal sinfnco of stomaoli to slioii 
ciliated tasa bietia terns 


e gave the Instoij of having vomited about half a pint of miclottecl blood 
e showed no signs of collapse Tempeiatuie 99° Pulse 120 He 7 ^as 
reated wnth subcutaneous injection of 10 c c hoise seium and moiidiia hyi^o- 
eimically Twcnty-foui boms aftei this attack, be vomited 11 pints of 
m coloui, with few clots This w'as followed by two seieie 
a acks of hfematemesis on June 19, wdien he died 
Post-mortem Fixdixgs — 

one — iMuch dilated and full of fluid and clotted blood A laige 

(Pin found It m below the CESopbageal opening at the caidiac end 

,,, i, biexia veins weie enoimouslv dilated, as is well shown 

‘o I'ig 329 

^^ophagus — -Laige xaiices aiound its lowei end 



590 THE BKITISH JOUENAL OF SFEGEEY 

Livei — Smaller than usual Multilobular cirrliosis 

Spleen — Absent No accessoiy spleens 

The above cases aie of inteiest foi the following icasons — 

1 The time of the occmience of the hannatemesis in the two eases 
Case 1 had no haematemesis befoie the operation, and fiist suffered fiom this 
thice and a quarter yeais aftei splenectomy. Case 2 suffeied both beioie and 
aftei the opeiation fiom haematemesis 

2 Death occurimg m Case 1 five yeai^ and one month, and m Case 2 
eight months, aftei splenectomy — m botli cases aftei an impioiemenl in then 
condition had been noted 

3 The diagnosis of the cause of the ha-matemesis m these cases, and 
the futility of an opeiation In this connection it is inteiestmg to note that 
both the above cases gave a tempeiatuie aboi e noimal following seveie 
htematemesis 

4 Case 2 presents all the featiiies of lecoided cases bv Ledmgham and 
Moynihan of splenic anaemia following seveie abdomuial nijui}’’ 

5 The question aiises whethei in these cases tlie lemoi al of the spleen 
either prevents or letaids ciiihotic ehanees in the h\ei 


CAST OF STOMACH FORMED BY A MASS OF FOREIGN 

BODIES PERFORATION 

By C JENNINGS MARSHALL, London 

A M , a woman of 22, was seen at King’s College Hospital on June 23, 1921 
Twehe houis pieviously, dining the night, she began to suffei fiom seveie 
jiain m the uppei pait of the abdomen ncai the iibs on the left Vomiting 
was stated to be ‘incessant’ this was veiy doubtful, as dining the tivo houis 
undei obseivation befoie opeiation she was obseived to letch onl}'' a fev 
times The bowels had been open that morning It was impossible to get 
a deal account of the piecedmg history The patient was of veiv dulled 
mentality the lelatives stated she had had influenza sin months befoie, and 
that foi tu'o months aftei tins she had been queei, did not seem to know vlieie 
she was, and had no memoiy of the period Foui months ago — at the end 
of this illness — she had been admitted to hospital undei the suspicion of 
appendicitis, but no opeiation had been pcifoimed Both befoie and aftei 
this admission she had suffeied fiom indigestion and fiequent lomiting aftei 
food Blood had not been bi ought up The appetite vas good, but little 
food could be taken on account of the pain 

The patient seemed m gieat pain, and sat and valked vith the trim 
flcNed Hiccup and vei'V occasional letching were obseiied The pulse vas 
88, the tempeiatuie 97 2° Tuo houis latei these ueie lespectn^eiy 104 and 
98 8° The tongue was heavily fuiied, the palatal leflev abseit le 
abdominal vail was held absolutely iigid m the upper jiait , in the lover i 
muscles contiacted strongly in cNpiiation Evtieme and iinncisa tencein ? 
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expiesscd bv moamnc; and some slnickiii!: on the liglilcsL i)al])ation , dis- 
appeaicd on disti acting the attention «itii the exception of nnniiaidc 
boaidiiig of the nppei lecti Apait fiom a laige tvmpanitie s^^clllng m tic 
light iliac fossa unaccompanied bv anj' othci sign tlicic no fuitliei plivsita 
sign lias made out An enema jnoduced a small Iiaid mass of f.etes Ilicie 
seemed to be an acute oigaiiic basis foi the Insteiical condition possiblv a 
slonly-leaking gastiic ulcei 

Right paiamedian lapaiotomj icsealed a noimal ajipendix and a c.lciiiu 
distended to the si/e ol a hst As tlie colon vas tiaccd oini nds this 
distention disappeaicd vithoiit any obsliuctiie cause being icvealed In tlic 
niiclclle of the tiansicise colon a hanpm was found one end embedded m the 



Fig 330 — BadioRnm o! jnaxs a l!^eedle perforatinp: stomacli , B Nail and hairpin 
detached during rerao\ al C Hairpin removed Irom trans\ erse colon 

mucosa , it was lemoi ed tluough a small incision The distal half of the 
stomach -was contracted and haid, and evidently occupied bji an niegulai 
mass Riojecting about an inch thiough the anteiioi surface about H m 
below the lessei cuive appealed a shaip stout needle the other end emeiging 
thiough the posteiioi ivall iust below the lessei tuive The two peifoiations 
aftei witbdiawal of the needle, weie seen to be blackened and to be sui rounded 
by a localized plastic peritonitis Theie was no leakage of gastiic juice, no 
lee fluid The postenoi ivall w-as o\ei-sew'n Aftei packing off, removal 
o he mass was attempted by an incision acioss its middle at light angles to 
le ong axis of the stomach So embedded, howeiei, was its surface m the 
mucosa that a fmthei cut had to be added, coni eitmg the gastiotomy into 
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an L shaiJe TJie stomach \\as then peeled off it A law, coaiseh gianulai 
suiface AVds left, oozing fieelj’’ A stiip A\as lemoA'^ed foi niicioscopy The 
opening Avas closed in the usual AvaA^ a feAv ounces of 1-1000 aciiflavine Aieie 
pouied into the abdomen, and this AAas closed aftei ascei taming as fai as 
possible that theie aacic no lurthei foieign bodies in the Ausceia 

ConAmlesceuce AA'as smooth At the end of a AA'eek fish and chicken Avere 
eaten AAUthoui; discomfoit 

A bismuth meal at the end of thiee AA^eeks shoAved noimal emptjung of 
the stomach AAuth a little iigidity and naiioAAine of the distal pait A 
needle AA^as seen at the light side of the 1st lumbai A'^eitebia, but as it had 
been impalpable in the coiiesjiondmg pait of the boA\el, it aaus concluded 
that it AA'as letiopeiitoneal and need not be lemoA'ed Seen latei, the patient 
AAas in complete health, she had become noimal mentall}'’, but still had no 
lecollection ol the ostiich peiiod of hei life Recently she AAiites “I liaAe 
nothing to complain of, and feel peifectly aa'cII since my opeiation” 

TJie mtejisely foul smelhng jnass lemoi ed con‘iisted laigely of hairpms 
(Fig 330) , but theie aa eie also tAAO locket chains, safety-pins, needles of A'aiioiis 
kinds, and one laige nail AA'liich became detached fiom the mass duiing 
extiaction The Avhole AAas aa elded togethei by daik-biOAAai mucus in AA'hich 
could be seen numeious giapc skins and seeds Eiosion of the metal AAas 
Aeiy CAudent , the points aacic all extiemelj’^ shaip, and the bends of the pins 
thinned, i e this occuiied AA'heie theie Aims contact Avith the mucosa The 
pm lying acioss the long a\is should be 1 in neaiei the centie of the mass, 
it AA'as lemoAed sepaiately, and AA'as lesponsible foi the perfoialion It 
seemed CA'ident that the mass had lemained the same foi some considemble 
time , the degiee of adhesion to the mucosa piecluded the possibility of any 
lecent addition This, of couise, fitted the histoiy 

The micioscope sIioaaccI intense h3'ppi£emia, gieat leucoc3'tic infiltiation 
of the submucosa, and intense cataiilial changes 

The case seems to sIioav that tiauma alone Avitli supeiadded sepsis is not 
capable of initiating gastiic ulceration Heie it pioduced an intense tine 
gastiitis — not the case ally diagnosed ‘ exjAlanation ’ of the majoiity of irdi 
gestions ' — AA'hich, on lemoAal of the cause, promptly healed 


SUBACUTE PANCREATITIS (ATRESIA OF THE PANCREATIC 
DUCT^) OCCURRING IN ASSOCIATION WITH ACUTE 
INTESTINAL OBSTRUCTION IN A NEW-BORN INFANT 

B\ T TAMSTINGTON HIGGINS, London 

L N MALE, age 16 days, a 'as admitted to the Hospital foi Sick 
Gieat Oimond Stieet, on Apiil 26, 1922, undei the caie of i Y 
Hutchison, to AAhom I am indebted foi peimission to publish these 
He AA'as boin a ‘beautiful bab3'’, but had A'omited CAcry ee j, 

The Aomiting Aias forcible, the statement being made that the 
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contents nee imnipcl ‘nbonl n v.tul’ The honeK ne.c snnl to have noted 
dunng the fust too dots ol hie the.cnite, thee had been ohslni.itcK eon- 
stipoited The babv vaJ. .^l^^aYs bunsiv He vas bicasl-fed 

Fvmil\ History — Fathei and molhci hc.dUn Thicc nnscsmiajres (at 
6 and S Yccks) Then foUoYcd the iwsi child now aged 13 months .uul 
hcalthA The patient is the second h\ mg child 

CoNDHioN ON Admission —A i.Uhei Masted infant, Mcighmg G lb 8 o/ 
but otheiMise m fanlv good condition Vomiting oecniicd aftei men iced 
taken piofnse foicible and stained with bile Altei a feed gasliic jiciistalsis 
could be Mcll seen but no tvimoni could be iell Hi east-feeding Mas contimicd 

m small quantities at shoit inlcnals and snlKutancous saline Mith glucose 
2 pel cem Mas admiiiistcied concuiicnlK Gastiic kuage Mas instituted 
daih and the Mashings alnajs contained bile 

This tieatmcnt Mas eontimicd foi some da\s and the babv gamed G o/ 
111 M eight, Init otheiMisc the condition icmaincd nnebanged the \omilmg 
continued unabated and the gastiie contents aluavs contained bile Die 
baby passed an occasional small bioMii undigested stool Ihc ease Mas 
legal dec! as one of duodenal obstiiiction 

A ladiogiaphic e\ainination Mas conducted h\ Di Bcitiam Sbnes mIio 
lepoited as folloMS — 


The opaque meal Mas seen to pass into the stomach noimalh In a fcM 
minutes actisc penstalsis Mas obsersed, Mitli no passage oi iood tlnongli the duo- 
denum In 20 minutes practically no food had left the stomacli In t> minutes 
traces of the meal arc seen m the small boMcI Thcie is i persistent slndoM m the 
duodenum In 4 \ hours only a qinrtei of the meal his left the stomach 

There is definite CMdencc of some obstruction The pjloric end appeal's noimal, 
suggesting the obstruction is post-pyloric 


OpruvTioN May 2 — A piehmmaiy subcutaneous injection of saline 
uith glucose 2 pei cent Mas admmisteied befoie opeiating — 11 o/ into each 
axilla — and the stomach Mas Mashed out one bom befoie opeiation The 
amesthetic employed vas gas and oxygen The abdomen Mas opened by a 
mid-lme incision above the umbilicus Some fiee nuid immediatel}’’ escaped, 
Mhich Mas distinctly milky m appear ance The stomach and pylorus appeared 
normal, but the duodenum Mas dilated The jejunum and ileum Mere 
collapsed and empty The colon Mas of normal size, but the Malls appeared 
very tlrm and yelloMisli m colour 

There Mas evidently some obstruction localized at or about the duodeno- 
jejuiral junction and on fuitlrei investigation m tins region a very lemaikable 
condition of affans M'as levealed 


d ff of tire panel eas and the loot of the mesenteiy tlieie Mas a 

s,si P™eous-lookmg mass, gieyisli-Mdiite m coloui and fiim m coii- 
M ei e r 1 M^Peaied to be ducts, coiitammg Mhitisli milky-looknm fluid 

Mime ^^^oie Meie several yelloMish- 

vicinity, dotted over the surface of the 


uvex tae suiiace oi The 

lathei suggestne oi the patches of ‘fat necrosis’ in acute pan- 


obstiucLd'm^tJi?^'^^^"^^ bound up m this mass, and the gut Mas 

this point The jejunum came anai from this fixed attachment 
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as though completely twisted on itself and the distal gut Mas tiny and quite 
empty (F^g 331) n 

It was decided that any attempt to fiee the gut M'ould be uuMise, and 
accoidingly a posteiioi gastio-entei ostomy nas peifoimed by the eustoinaiy 
method The abdomen was closed in layeis At the completion of the 
opeiation, the baby s condition M'as veiy fan, and, despite a feiv ciitical 
days, he lalhed Mell fiom the somewhat piolonged inti a- abdominal pioceduie 
The Mound healed asepticall}^ and the stitch Mas lemoved on the eighth da}’’ 



Fig 331 — Pnrtlj diagian matre dianing shoiimg 
the condition A Puodennm diHted B Pancreas 
C Dilated ducts D Site of obstruction E Patches 
of (’) fat necrosj«5 in ines*’nter\ F Small intestine 
(collapsed) 


Convalescence howevei , m as 
veiy piolonged and tedious 
Vomiting continued foi a con- 
sideiable time, though in 
diminishing degiee, and it Mas 
not until Tune 21 (i e , seven 
M^eeks aftei opeiation) that 
gastric lavage Mas filial^ dis- 
continued 

Thanks to the most skilled 
and attentive musing and veij 
cai eful dieting, the baby gradu- 
ally stiengthened its hold on 
life The vomiting sloM'ly 
waned, the stools became nioie 
noimal in quality and quantity, 
and cleail}’' the shoit ciicuit 
Mas functioning satisfactoiilv 
But despite tliese satisfactoiy 
signs the baby’s m eight on 
July 4 (tM'o months aftei opeia 
tion) M'as only 5 lb 10 oz The 
M^eight lecoid affoids one of 
the ciiief fea tines of inteiest 
in the case The post-opciatne 
fall liom 6 lb 13 oz on May 1 
to 5 lb 10 oz on May 21 is 


notcM'oithy, and the m eight lemained unsatisfactoiy 


foi tM"o months, until 


the admmistiation of panel eatin began on July 9 


B Pepsin gr j 

Pancreatin gr j 

OI Caryopli 111 

Mist Bism 5J 


5ss after each feed 


Almost immediately the child began to gam m eight On Aug 3 ic 
M’^eighed 7 Ib 2 oz He Mas dischaiged home on Aug 11, 1922, Meigung 
appioximatel}'- 7 lb , feeding on ‘Com and Gate Jlixtuie and pancreatiii e 
has gone steadily ahead eiei since, the only setbacks otcuinng 
pancieatin mixtuie M'as discontinued It mhs onlv found possible - , 

diop this about thiee months aftei his dischaige The baby is noM a an 
Mcll and appeals quite noimal 
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COMMENTS 

This IS a case of gicat iiileicst Mhuh is iiot a hiilc dinicull ol CN]ilana- 
tiou \\as the intestinal obstuictiou piiman and the panciealK condition 
secondaiv, oi was the obstiuclion due to a jnimaiy jiancicatic lesion ^ llic 
foimei Mew would seem nioic piobablc Ihc obstiuclion was situated at oi 
about the duodenojejunal junction , the duodenum itscli, so lai as it could 
be seen, showed no c\tcuial ciidcncc of abnoinialitv Ihc absence ol 
jaundice clinicall\ and the constant jiicsencc ol bile iii the stoniacli contents, 
showed that the bile-duct was patent Undci these ciiciimstances the chances 
of an atiesia of the panel catic duct alone haMiig existed seem i emote, though 
not impossible Accoiding to Kcithi the panel cas is deiclojicd fiom two 
piocesses, each caiixing with it its own duct The lential piocess aiises m 
close association with the Inci bud and its duet the duct of ’\^llsung is 
intimately lelatcd to the bile-duct The doisal piocess which is laigci 
caiiies with it its own duct the duct of Saiitoiini Noimallv the teiminal 
poition of the duct of Saiitoum disappeais, and the sccietion of tliat segment 
of the pancieas dei eloped fiom the doisal piocess is pouied into the duct of 
Wiisung Neceithelcss occasionally the duct oi Santorini may peisist in 
its entnet^ and open sepaiately into the duodenum Fuitliei it may hajipen 
that the duet of tViisung does not join the common bile-duct in the iioimal 
way, but opens separately into the duodenum 

It will thus be seen that tlieie aie possibilities of atiesia ol the panel eatic 
ducts apait iiom a couicideiit atiesia of the bile-ducts The lesult of any 
such atiesia would be that the wdiole oi a niajoi jiait of the pancieas would be 
depiued ot an outlet iov its secietions The existence of such a state of 
affaiis might concenably gne use to the condition found in this case 

Neieitheless we aie inclined to legaid the panel eatic lesion as inflam- 
matoiy, a subacute panel eatitis, secondaiy to a congenital obstiuetion in the 
Mcimt}’ of the duodenojejunal junction The subsequent histoiy of the case 
supports this view as the child is now' developing quite noimally and shows 
no sign of pancreatic msufficiency The exact nature of the obstruction to 
the gut was not determined There w'eie considerable adhesions about the 
flexure, and these were not attacked The small and large intestine w'eie in 
then normal lelationshrp and our conclusion w'as that an atresia existed 
somewhere in the teimmal reach of the duodenum Gastiojejunostoniy was 
performed to leliei e this 

Such a pancreatic lesion as that met with in this case, w'hethei it be 
legal ded as inflammatory or congenital, is rare, and one w'ould imagine that 

lecoveiy from it would be still more so We therefore felt it should be placed 
on record ^ 
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REVIEWS AND NOTICES OF BOOKS 


By Andkl Crotti MD, FACS, LLD,Columbo Ohio 
8\o Pp 774, wth 105 illusti Uions m the text ind 39 plates 
m coloui 1923 London Henry Kimpton 70s net * 


Tun second edition of tins great work consists of over 700 pages divided into fiftt- 
tvo chapters Most of the first edition has been revised, and a great many chipters 
have been re-written A good many new illustrations have been added The author 
shovs throughout that he has had extensive practical experience of the subject uitli 
which he deals, and is ’i\ell acquainted Mith niicroscopical pathology and AUth suio^ical 
literatme i i o 

After chapters on the anatomj and physiology of the thsroid, time is a good 
discussion of modern vieus on the biochemistrj of the gland The chapter on 
pathology’ IS illustrated almost entirely from microscopic sections, most of uliich me 
good, but JF?g 22, supposed to represent a loiind-cellcd saieoma, is scarcely recog- 
nisable as hiioli This chapter Mould be greatly improved bv the addition of dray mgs 
01 photograplis of specimens from the operating theatre oi from a pathological 
museum 

Thcic IS a long and good clnptci on the etiology of endemic goitre and cietinism 
The views of the piincipal vriters on this difiicult subject are uell siimnian/ed The 
au+hoi accepts as an established fact that the causatn'e fictor of goitre, whatever 
its nature is most fiequently conveyed to the organism through drinking-uater 
He IS not a believer in the tlieoucs which seek to establish a correlation between 
ceitain geological formations and endemic goitre 

He discusses at considerable length the rather tanciful ‘ Plutonian theorj ’ of 
Repin, and, lightly we think, condemns it as “ purely hypothetical ’ The author 
concludes, piobably eiioneouslj, that “heredity is an impoitant fictor m the etiologi 
of goitre”, a view not infrequently held Tlie belief of some modem authors that 
goitie is due to a deficiency of iodine in certain geogiaphical areas he considers ‘ liardh 
acceptable” The excellent noik of McCarnson he discusses fully, and his final 
cautious conclusion as to the cause of goitie is that “so far the yeight of evidence 
seems to be in fayour of the infection theorv^ ’ 

The chapters on the medical ti eatment of simple goitre and on thyroid grafting 
aie good Chapter 20, on the indications foi operation in simple goitre, shous the 
author to be m enthusiast for operation Fcnv surgeons experienced m this branch 
of piattice would igree with him that thyroidectomy ‘ must be undertaken ui even 
case where medical treatment has failed” (p 323) Surely there are innumenble 
cases m which medical treatment fails to cure, but in which surgical treatment is 
nevertheless quite unnecessary so long as the goitre is doing no harm and is not 
hkelv to do so The recommend xtion of operation for ‘all colloid, fibrous, cvstio 
goitres ” apparently quite inespective of whether they ciuse trouble or not, is too 
sweeping and will haidlj" appeal to a judicious surgeon 

The whole subject of exophthalmic goitre; is treated at considerable length, and 
on the whole well Gravies disease is described (p 420) as a thv ro neiiro poh - 
glandular disease caused b 3 a toxic tlmoiditis ” Chapter 39, on the indications 
and contra-indic'>tions for operation, contains much excellent advice A w amine 
IS rightlv^ given against indiscriminate operating “ Rlien once an operation his 
been decided upon, the judgment and expeiience of the suigeon will be lirgeh 1 1 
detei mining factors for the safe outcome of the case Surgeons, because tlicv in 
done too niuch, have killed a great number of patients with exophthalmic goitre 
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in the study of 2250 cases of irritable heart In the bibliography u e find only the 
names of Goodal, A and Goodal, J R (both names incorrectly spelt), and it is left 
to the imagination of the readei to asceitain to -nhich of these the quotation in the 
text IS to be ascribed As a mattei of fact, neither the Canadian nor the Scottish 
author has %\ntten on nritable heart, and the source of the statement in the text 
has obviously been Dr Strickland Goodall’s Chadwick Lecture {Med Press and Cm , 
Aug , 1917) on ‘soldier’s heart’, in nlncli 2251 cases of imtable heart are analysed’ 
No reference to the real source of the statement is given anywhere in the text 
ot our author s book, m the bibliography, or in the index Again, m the bibli- 
ography three different authors named Allen are mentioned without reference to 
the subjects on which they have written There is no means of knomng with 
which of these authois the only Allen of the index and text (pp 446, 636) is to be 
correlated Lastly, an obsei vation of Nn et’s (misspelt Nevet) concerning the seasonal 
occurrence of epidemic goitre is somewhat meorreetty quoted on p 256 , but neither 
m the text nor in the bibhogiaphy is any mention made of this author s excellent 
book, Ttaitc dll Goitre, appmjt sin des Donimcnis slatistifjues inedils, a mine of useful 
information, m 11111011 this obseriation 11 as original]j>- published 

The book is iiell got up, and mispiints are few Among them aie ‘ teiatoniata’ 
(p 80) for teiatoma, iihile on p 16 the nisei tion of a comnii betiieen Siiale and 
Vincent has unnecessarilj'’ bisected the eminent piofessoi into tiio sepaiate individuals 
The book contains numerous illustrations, manv ot 11 Inch are veri good There 
IS room foi considei ible improvement as legards anatomy in the drillings and 
diagrams illustrating opeiations ^Vc do not remember ever having seen the infeiioi 
thyroid artery enter the thyroid m the position shoini in Figs 83 and 84, noi mil 
the surgeon 11 ho attempts ligation of the superior thyioid artery for the first time 
obtain much practical help from the crude illustiations of this operation as given 
in Plate XV Plate VJIl, Fig 1 represents a large retiotraclieal goitre springing 
apparently from the left tlnTOid lobe If this be the case, the aitist has placed the 
isthmus behind instead of in front of the trachea Further, ne are asked to believe 
that this great tumour “separated entirely” the oesophagus and the trachea, and la^ 
between them If so, the case is quite unique Retrotraclieal goitres aie nell 
knorvn, but v,e believe that they ahrays push the oesophagus to one side, and never 
pass between these two stiuctuies Indeed, it is difficult to understand how embrjo 
logically they could possibly get into such a position On the other hand, the 
drawing his been made from an operation case, and it is very easj', in the excitement 
of such an operation, to mistake the true position of the oesophagus, and we tear 
that the artist or operator has made such a mistake 

In spite of the numerous criticisms that we have been obliged to make, the 
book contains a great mass of interesting, uselul infoimation It is a book that 
should be in the hands of every surgeon who desires to practise thjnoid smgerj 
It IS to be hoped that in subsequent editions there will be less about the opinions 
of others — especially when not derived from oiiginal somces — and that we shill 
hear more about the author’s own cases, operations, and results 


Surgery of the Spine and Bxtiemities Bj R Tuxstai.1. Tailoii, M D Professor of 
Orthopnedic Suigeij, Unneisitv of Marjdaiid and College of Phj^sicians and Surgeon , 
RojalSv^o Pp 550 -h X, mth 604 illustrations 1923 Phihdclphn P BhKiston s 
Son &, Co London Stanley Phillips 47s Cd net 


This book covers a greit deal of ground, and the 500 01 so pages of the eolume do 
not seem to be sufficient for the purpose Plfiiile some of the chapters are 
hensive enough and thoiouglrly sound, it may be confessed at once that many , 

do not receive the attention they deseri'e, and in some instances the Mews 
are not such as would leeene general acceptance in this country Ihe 0 
patchy, and might hare been wTitten by two authors Perhaps 
big a subject for one man to cope with and write well on all the affections "o . 
included in this branch of general surgery, and m the future we nni set 
specialization, though we trust this will not prore to be the case bpae 
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limited, It IS questionable ubclhet the author is wise ui de\oting a chapter to 
lustoiical notes, with copies of ancient illusUalions, though no doubt the student 
will find interest in the dates apiiended to the names of manj gicat surgeons ol the 
past A good maii'i pages aic de\olcd to plaster woih, apparatus, etc , and piccisc 
dnections aie gnen as to the leqnisilc quahtj of the mateiials used, ind wlicic these 
can be ad^ antageonsU purch iscd — infoi ination which will no doubt be of the greatest 
sei\ ice to the student in America 

As the plane of the anklc-^oint is hoiizontil, we fail to sec why, apart Irom 
obvious mechanical objections, when inside and outside steels aie used it is atiMsed 
that the joint of the outei should be it a lowei Icrcl than that of the inner lubcr- 
culosis of the spine is dealt with fully As might be evjiecled, having rcgaid to the 
nationalitj of the authoi, ambulator j treatment of spinal canes and the requisite 
appaiatiis are gnen more attention than thej would rcceue at the hands of a 
British suigeon 

tte think the icadei would icccnc gicatcr help if more definite directions 
were gnen as to tieatment and if method« for which the aiithoi, m common with 
most ouigcons, has no use weic omitted altogether from the book Scoliosis is fully 
discussed, the influence of faulty attitudes, etc , being paitieularh well described 
The chapter on lup disease suflcis as much as any from the imperfections of 
the ladiogiaphie leprodiictions IMany of the radiograms thioiighout the book aic 
too indistinct to be of the fiintcst use to anybody We must again, as we had 
occasion to do m a recent review of anothci Aoliimc, diaw attention to the iindesiia- 
bihty, to saj the least of it, when dealing with the subject of hi]> disease, ot pictmmg 
a single Thomas hip splint, a splint which is entuely mcfiicicnt cithci for immobiliza- 
tion or the prevention of defoimity The author favouis evcision of a tuberculous 
focus m a bone adjacent to a joint when it shows signs of mci casing in size m spite 
of immobilization of the joint He would not, we think, be supported by many 
surgeons of to-day, particulaih when he caiiies the idea to the e\tent of cutting 
through a healthv hip- joint to leach a focus in the neck of the fcmui 

As usual m a book dealing with oithopscdic surgeiy, the subject of co\a vara is 
dealt with in a way which leaves the leadei with no idea as to the author’s knowledge 
or iieirs Tlie sections on tuberculosis and othei affections of the knee- joint are 
most disappointing Appaiently the only affection of the knee attributable to 
svphihs is a Charcot joint’ And again, m dealing wnth ‘slipping patella’, the 
intimate association of genu \algimi is not even mentioned The pages on flat-foot, 
on the other hand, are very well wTitten and aie thoioiighly sound, and so are the 
?» infantile paralysis and spastic paralj'sis In dealing w ith poliomyelitis a 

given of what might be described as the non-oithopaidic side of the 

Apart from the ladiogiams, the book is well and freely illustrated 


Anus, and Colon including the Ileoc-Ecal Angle, Appendiv, 

S\MUET I'l^uTc, Reotum, Anus, Buttocks, and Sacrocoewgeal Region By 

1128 iliustrmA'^ YPd. LLD , Nen York In three large 8\o volumes, with 

Saunders Co n London and Pluladelpliia W B 

luers Co Per ^et £G 6s Od net 

iHis uoolv m not n j * 

work As stated hv previous works bj*- the author, but an entirely new 

practitioners, and stode'^ A" i preface, it is intended to furnish specialists, 

ileocolic angle armpna,-f ' 'V™ ® complete treatise upon the diseases mvohung the 
The openino- eh inter’ sigmoid flexure, rectum, anus, and perineal region 
small intestine 'colon and m ^ brief account of tbe embryology of the stomach, 
resulting from mmerfeet dJ^^i ’ attention is drawmto the chief abnormalities 
Chapter 2 deals with tu small and large intestine 

of the arteries and aems is rectum and anus The description 

Our MOW ,s that the Kmoult **^'*'^ Ijnnpliaties is rather confusing 

s\ stems, the intramural and tUrT rectum arc arranged m two distinct 

mine the paths b^ which cancpr ®^^^™wal These honphatic systems deter- 

wncer cells spread from the rectum, and therefore a 
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anatomical arrangement is of vital importance to those 
mIio contemplate the suigery of the cancerous rectum 

Chapter 3 dravs attention to the various manifestations indicating the presence 
ot anorectal disease, and the following chapter emphasires the importance of making 
a complete examination of the patient in all cases m vhicli rectal symptoms are 
present Excellent illustrations of the vaiious instruments m use for examinmo' the 
lectum aie given “ 

Chapter 6 is devoted to -inaisthesia The various methods of administering 
amcsthetics are fully discussed, as are also the various anaesthetic agents The 
author evinces a strong piedileclion for local an’esthesia, for which he claims 
excellent results He admits, liouever, that the method is not suitable for all cases, 
and gives lists of conditions that arc favourable and unfavourable to its use 

Cliaptcr 7 deals vith malformations of the rectum and anus The conditions 
depicted in Ftgf 122 and 123, m uliieh the anus is shoun to have been partially 
occluded bv a fibious band, must be very raie The technique of the various 
opeiative procedures emplovcd by the author m these c.ises is fully illustrated 

In chapter 15 fissure in ano is dealt uith at considerable length The authoi’s 
operation of splitting the anal canal and sphincter seems to us to be a verj>' drastic 
proceduic, as it uivohes division of both sphincteis and the levatores am In our 
experience a fissure can be peimanently cured uithout even disading any of the 
fibres of the exteinal sphmctei muscle 

In Cliipter 17 the various abscesses that may be met vith are fully described 
The retrorectal abscess shovn in F)g 218 is mleinal to the muscular coat of the 
bond A retrorectal abscess is not only exteinal to the muscular coat of the rectum 
but IS outside the fascia proprn as wefi We do not agree vith the author’s vieiis 
m regard to the etiology of the supeiior pelvirectal abscess In our opinion it is 
mxariabty due to puncture of the rectal wall by a foreign body from vithin, and the 
internal opening is usually situated above the level of the levatores am and at s 
considerable distance above the inten’al betneen the sphincters tVJien, however, 
the abscess has subsequently invaded the ischiorectal fossa, a second internal open 
mg may be found to exist, in the middle line posteriorly, between the sphincters 
Chaptei 18 is devoted to the consideration of anorectal fistula We do not like 
the author s classification of fistuhe Tj'pes and varieties are mixed up m a confusing 
manner We cannot help feeling that the illustiations on page 320 are somewhat 
imaginative, as we do not recollect havnng seen a case of a horseshoe fistula in which 
the burrowing completely encircles the anus, as shown m Ftg 239 The various 
methods of operating upon fistulas are well described and illustrated The technique 
of the various operative procedures is clearly stated but we question the advisabiht) 
of producing an intussusception in oidei to cuie a rectovesical fistula, as shorn m 
F>g 277 because when an mtussuseeption commences it usually mci eases in extent 
and eventuilly causes obstruction Curiously enough, the type of fistula known as 
the pelvirectal is not described As this is quite the most extensive fistula tint is 
met wuth and is extremely difficult to deal wath satisfactorilj', a detailed description 
of the opeiative technique requned in such eases would have been extremelj^ 
able in so comprehensive a woik as this In alluding to fmcal incontinence a 
fistula nperations, the author stiikes a correct note when be sa^'s that loss 


sphmcteric control is more often due to laulty after-treatment tli m ‘’I’T * 

itself It IS a common practice to pack fistula wounds during the after trea 
whenever they are diessed A depressed furrow -like scar, extending into le 
canal results m, or is undoubtedly conducive to, incontinence c,„i,,tion 

In chaptei 19 the method of treating internal piles by the jV 'Jit;, 

of carbolic acid or of quinine and urea receives ample consideration e „ 
the author that tins method is useful only m specially selected cases , 

for piles in the first or early second stages of development “ is period of 

that a permanent cure can be effected, relief being afiorded J , h-cmorrlioids 
from one to tW'O years The several methods of operating existin" 

are carefully described There is no doubt that tliorougb bv such 

piles IS essential to success, but wc cannot see the necessity « expo = P been 

methods as a suction pump or traction upon a tampon wl P 
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,nt.oduced .nto the rectun. 

‘l-”''?£’yrmgTatw ol VoW II iMs «itl, tl,c ,mpo,ly,t proWcm of control 

way for the escape ot flatus Exception may also be lakcn to the methods siionn 

^Chapter ST^treats of procidentia of the rectum i\I m-s operations for the condi- 
tion are described and are abundantly illustrated The authors 
appears to differ from Mickuhcz s procedure only m the circiiinstance that he dn 
the outer layer of the prolapsed gut at some distance from the anus lien, there- 
fore, suturing has been completed, a small portion of the original piotiusion remain 
and has to be reduced at the end of the operation This portion is ipt to become 
reprotruded, so r\e prefer the Mickuhez method, by nhich the uholc of the protruded 
portion ot the bovsel is remosed Fortunately for dnelleis in Buiopc, the many 
forms of anorectal ulceration that aie described and illustiated m chaptei 38 are 
not often met with 

Chapter 39 is devoted to the important subiect of piuritus am Iso nen lacts 
are forthcoming in the etiology of this troublesome complaint We agree riith the 
author in his condemnation of Ball’s operation, but as Ins on n button-hole operation 
performed under local anaesthesia is practicallv the same idea cairied out m a slightly 
different way, ne do not like it any better We find that quite 80 per cent of 
cases of pruritus am are due to definite disease m the anal canal, e g , internal piles, 
ulceration of a Morgagnian crypt, fissure, hr pertropliied anal papilla, and blind 
internal fistula, and that the operation which effectively cures these conditions also 
cures the pruritus In about 10 per cent the disease is ceitainly the manifestation 
of a local neurosis These cases can be cured by dividing the subcutaneous neives 
as in Ball’s operation, but symptoms usuallj recur in from six months to a year 
The succeeding chapters deal with such conditions as skin affections, tubercu- 
losis, lupus, elephantiasis, venereal diseases, and unnatural sexual practices 

In chapter 46 the sub3ect of stricture is fully discussed The suigical measures 
advocated for the treatment of stricture aie forcible dilatation, internal proctotomy, 
external proctotomy, excision, proctoplasty, and rectosigmoidostomy We agree 
with the author that these procedures are seldom practicable or devoid of risk, and 
that when a stricture cannot be kept dilated by bougies much the safer plan is to 
pel form colostomy Chapter 47 is assigned to non-mahgnant neoplasms In chapter 
48 gas, fa.cal, and mucous cysts of the anorectal region are described 

W e are disappointed with the chapters dealing woth malignant disease No 
attention is paid to recent work upon the spread of cancer of the rectum These 
obseri ations have clearly shown that an operation undertaken for the cure of cancer 
must be so planned that the operation field embraces the whole of the tissues that 
aie pathologically knoivn to be liable to invasion by cancer cells which have become 
de ac led from the primary growth It is now^ recognized that cancer cells spread 
from the rectum chiefly bj means of the extramural lymphatics, -which are arranged 
Ivltnni upward, a lateral, and a downward lymphatic 

in til, roni established also that a cancerous growdh, whererer situated 

m tlic rectum, ma’s, while still m an earlv phase of development, give rise 

tl” hS r or „ all otC, at S,e sS 

regarded as beino- through which these Ijanphatics pass must be 

an omiatil IS tTndeSm they must be widely removed whenever 

facts irrcnarAo B^ lv^^^^ f cancer of the rectum Failure to appreciate these 
statement made In tlie^ ii^ cancer from the rectum no doubt explains a surprising 
of eXna urn anorit^ ^tates"^ that “ the technm 

minds there'^should strictures is practically the same” To our 

the method employed for 

extirpating the cancerous rectum stricture and that adopted for 

= cancerous rectum We note that the author is m favour of the 
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u! cancerous growth of the rectum m women He claims 

that by It an CNcellent exposure is obtained , but a glance at F,g 637 shons the 
necessity of dividing the bowel quite close to the margins of the growth The 
authors method of performing the abdominopennca! opeiation is by no means a 
radical measuic, because, according to Fig C42, the part of the pehae mesocolon 
Minch contains the mferioi mesenteric vessels—along the course of nduch the upward 
spread ot cancer cells mvaiiably takes place— is left behind 

Volume III deals with colitis, gastio-intestinal toxic disturbances, tuberculosis of 
the sma and large intestine, constipation, and benign and malignant growths of 
the small and large intestine These call for no comment, but there aie excellent 
diapers on diveiticulosis and the colostomies mIucIi arc mtII Morth reading 

The book is exceedingly M'ell printed, and the illustrations are numerous and 
excellent We strongly recommend it to those uho Mish to make themselves 
familial with the autlioi’s personal technique m performing the operations of rectal 
surgery 


Diseases of the Rectum and Colon and their Surgical Treatment By J P 
LoCMiAnT-MuJiMEiTi , Fit CS Demy 8vo Pp S72 + x, luth 215 illustiations, and 
5 in colom 1023 London Bailhcre, Tindall Cox 25s net 

Tins book IS a revision of two separate Morks, Diseases of the Reciim, and Diseases 
of the Colon, Minch are combined into a single and bandy vo'ume We congratulate 
the author upon having brought the M'ork thoroughly up to date by incorporating 
recent Mork in several departments of the subject The opening chapter gnes an 
excellent account of the anatomy of the rectum and colon, though Me doubt Mliether 
an anatomist would concur M'lth the statement that the rectum starts slightly to 
the left of the middle line just beloM'' the bifm cation of the aoita Even the older 
anatomists considered that the lectum m is situated entnely within the cavity of 
the true pelvis They held that the rectum m is divisible into three parts, and 
described the flist part as extending from the level of the left sacio iliac synchon- 
drosis to the middle of the third piece of the sacrum Modern anatomists, hoM'ever, 
relegate the first part to the pelvic colon, and describe the rectum as commencing 
at the middle of the thud sacial lertebra 


Chaptei 2 deals Math the physiologj of the large boMel An interesting account 
of the experiments carried out to determine the effect of the contents of the colon 
upon pel istalsis is given, and the causation of acute dilatation of the colon and post 
operative meteorism is fully discussed We agree Math the vjcm that post-operatn e 


meteoiism is invariably due to sepsis 

IMuch useful information is contamed m the chapter dealing ivith examination 
and diagnosis The uses of the sigmoidoscope are M^ell described, and several valu 
able hints aie given foi guidance Mhen this method of examination is resorted to 
The authoi iightlj'' insists that no force Mliatever should be used Mhen the sigmoido 
scope IS being passed, and that, once the instrument has entered the rectum, 
it should be passed entnely by sight 

Chapter 5 treats of antiseptic technique m relation to operations upon the 
rectum By most authorities it is assumed that, OMing to the presence of the Bacillus 
coh comiimms and othei bacteria, it is impossible to obtain aseptic conditions in tlie 
rectum It i» very giatifying, theiefoie, to learn that asepsis of the rectal mucosa 
can be obtained by spending a little time in Mashing out the rectum nath ^ 
solution (one drachm to the pint) of lysol Dr Wyard, pathologist to St 
Hospital, made several bacteriological tests to prove this He took a senes oi sm 
from the mucous membrane in eases of piles after the parts had been cleansed a 
lUbt befoie the opeiation mbs begun The results Mere m all cases negatne 

Chapter 7 contains an account of that interesting condition megacolon 
Hirschsprung’s disease The author remarks that no one has been able to oil r 
really satisfactory explanation of its etiology, and goes on to saj tint tne re = 
pathological condition points conclusively to something causing obstruct o 
passage of fmcal material along the affected portion of the colon, but fa 
to reveal an anatomical cause for the obstruction 
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,vl.y we setter from p.Ies .s P"» ” 

ilgrtoeoperS'o™S6?nVS^^^^ 

- .ris;L^'sreeT= 

common after MTntebead’s operation than after any other 

Chapter 10 deals -with the subject of prolapse Prolapse atfcctmg the mucous 
coat of the honel only is regarded as an earlier phase of a prolapse which iu\o ves 
the 11 hole of the coats of the rectum We do not subscribe to this yieii and regard 
them as tiio totally distinct affections When discussing the pathologj of prolapse, 
tiio degrees are described — nameljs a first degree in iihich the mucous membrane 
covering the outside of the prolapse is continuous iiith the anal margin of the skin, 
and a second degree in iihieh there is a definite sulcus between the prolapse and the 
anal margin (-Figs 68 and 69) We iiould regard the latter as an example of intus- 
susception of the rectum rather than as a degree of prolapse When treatment is 
discussed i\e find mention of a third degree, but its characteristics are not described 
The succeeding five chapters deal with volvulus of the colon, adhesions and 
kinking of the colon, intussusception, enteroptosis, hernia, and intestinal stasis and 
chronic constipation Inflammatory conditions of the rectal mucosa arc discussed 
in the folloiiing three chapters, and an excellent account is given of the method of 
treatment knoun as cataphoresis The treatment of ulcerative colitis is fully 
discussed We agree that the best surgical procedure is appendicostomj^ followed 
by irrigation of the colon 

Chapter 19 contaim a good and very clear account of diverticulitis, repiesentmg 
the present state of our knou ledge of that curious disease We agree with the 
opinion expressed that colostomy, followed at a later date by resection after all 
inflammatory phenomena have subsided, is the best treatment of the condition 
Chapter 21 deals wath the subject of abscess Our conception of an abscess is that 
it IS a localized collection of pus We do not therefore follow the author’s remark 
on p 515 that he would not hesitate to cut into one of the abscesses before any pus 
had formed 

The subject of fistula in ano is considered in Chapter 23 In this, as in many 
hooks on the subject, all fistulse are regarded as belonging to a single tj'pe, of winch 
there arc scseral varieties As a matter of fact, there are several types, each of 
which presents xarieties The literature upon fistula is particularly meagre, w'liich 
no doubt accounts for the old classification still prevailing 

Chapter 30 and the three succeeding ones are devoted to malignant disease of 
the rectum and colon A good and clear account of the manner m which cancer 
spreads Jrom the rectum is given, and great importance is attached to accurate 
anatomj of the lymphatics through which that spread takes place 
llic chief path hj which cancer cells spread from the rectum is along the lymphatics 

mesenteric artery and veins Spread matins area 
^ specmiens that have been removed by operation, that is, in 
c.amcd out froiiwhc remove tins Ijunphatic area by an operation 

th^t the mithor of Nevertheless, we find 

in f ict L doeTa^o^^n?"'' P” T operating for cancer of the rectum , 

111 " the ixilla in 'f equivalent to removing the breast wathout clear- 
ed., cal operation forTdxl o" abdomino- 

si.r"cr^ t?at t e mtt i^^ri '"a principle m cancer 

of file liort^i'on min* ^ oofw'oomatous growth of the colon drainage 

earned out before anx Xmnt irma'dT'm'''' obstruction exists-should always be 
J empt IS made to resect the diseased portion of the bow el 
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The suggestion, however, that eiecostomy should be blindly performed m cases of 
obstiuction without determining tlie nature or seat of the obstruction by exploratory 
laparotomy does not commend itself to our pidaement 

Tlie remaining chapters concern colostomy, the closure of fecal flstulce, and 
injurms to the rectum and colon, and they contain much useful information 

the book IS yell printed and illustrated We consider it to be an excellent 
tieatise, and leconiniend it to those who insh to acquire a sound knouledfl^e of 
piesent-day surgery of the rectum and colon 


Diseases of the Male Organs of Generation By ICrNNExii M Wai,Ii.eb, FRCS 
Demy 8vo Pp 234 + xn Illustrated 1923 London Oxford Medical Publics 
tions 12s Od net 

Tins booli. forms a valuable addition to the Oxford IMedical Publications and can 
safely be leeommended to students and practitioners as containing a verj’’ concise ind 
practical description of a most important subject In several branches of the subject 
the author’s name is avell known, and his vievs thereon are very clearly expressed 
In connection uitli chionic enlirgemcnt of the prostate, he is of opinion that the 
change is not adenomatous, but of the nature of a fibio-epithelial degeneration 
conipaiaWe urtft that wfircfi occurs in the breast, and the first tuo figures iffusfrafe 
the histological lesemblance of the two conditions The treatment of prostatic 
enlargement is very clearly given, and the author rightly insists upon the importance 
of carrjung out any prehnunarj investigation, such as estimation of the amount of 
residual urine or cystoscopy, m the patient’s oum house or m a nursing home, so 
that he may remain in bed 

In estimating the renal efficiency, the author makes use of the following the 
clinical picture, the quantity of urine and its specific graaaty, the percentage of urea 
in the blood, and the urea concentration Tlie clinical picture is — msely, ue think- 
placed first on the list As a rule the presence of o\er 2 oz of residual urine is 
regarded as a stiong argument m favour of opeiation When the blood urea is rbove 
80 mgrm per 100 c c and the uiei concentration under 1 5 per cent, it is considered 
advisable to perfoim a preliminary suprapubic cystotomy 

The author’s Auews as to the modes of infection m genital tuberculosis are a ell 
known, and the aiguments are clearly expres-^ed m support of his opinion that 
tuberculosis ot the testicle, beginning usually m the tail of the epididymis, is the result 
of a descending infection from a focus m the prostate or vesicles bv nay of the 
lymphatics around the vas In dealing with a malignant tunioui of the testicle, the 
view IS expressed that attempts to remove the retroperitoneal Ijanphatic area cannot 
be recommended , the testicle and the cord as high as the internal ring should be 
removed and intensive X-ray treatment adopted Cautious reference is made to 
such subjects as the opeiative treatment of chronic prostatitis and vesiculitis, and tlie 
recent attempts to deal yith rcsticular insufficiencj The last tvo chapters deal 
with the difficult subjects of sterility and se\m2 neuroses 

Venereal diseases ha^e been intentionally omitted, and in connection witi 
major surgical procedures the author has dealt moie fulh r\ith the treatment o 
the patient before and after operation than r\ith the details of the operation itsc 
The hook is very readable, and the illustrations are carefully selected, v itnou 
the desire — too common at the piesent dav — to make them as numerous rs possib e 


Guy’s Hcspital Reports Vol LXXIII {Vol III, Fourth Senes), No 4 1923 London 

Oxford Medicnl Tuhhc'itions Snhscnption M2 2s Os Single Number I-s u ^ 

Eighteen sepaiate articles are included m this issue, but onh a feu of 
surgical inteiest These include a resume of the operative treatment ot exop 
goitre and the records of a feu rare cases 
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By Sir D’ARCY POIVER, KBE, London 

XII TE ALE’S AMPUTATION 

The death of Mi Thomas Piidgm Teale last Novembei, at Leeds lemmds us 
that he was the son of the suigeon ivho invented the opeiation of amputation 
by a long and a shoit lectangular llap—a method which came into extensive 
use, and is, even noiv, moie widely used than its meiits deseive, for the con- 
ditions which it was designed to meet have long since vanished fiom suigery 
The fiist desciiption of the opeiation was published by Messis Chui chill 
in a thin octavo volume in the yea\ 1858, in which Mi Teale says, “ In my 
eaily days of piactice, upnaids of thiity j'-ears ago, when fresh from the school 
of Lisfiane, I adopted the transfixion, method by two lateral flaps Charmed 
by the brilliancy of the opeiation, I expected it would piove equal to the 
utmost wishes of the surgeon In the dissecting room it was ceitamly 
admirable, hut rvhen practised on the living it did not equal my 
expectations, and soon gave way to the ciicular method At a later peiiod, 
the example and strong recommendation of others led me to adopt the plan 
of transfixion lutli an anteiioi and a posterior flap This pioceedmg was soon 
left off in favom of the cnculai incision winch I continued to piactise until 
the middle of the yeai 1855 when the mode of operating was adopted which 
it is non my object to desciibe 

" On relieving my foimei practice and experience, if I iieie called upon 
to decide betiieen the lelatiie merits of the circulai and tiansfixion methods, 
piefeiencc iiould be given to the foimei My chief reasons for relinquishing 
these methods of operating are, the iinpeifect condition of the stump geiieiallv 
icsultmg fiom them and then great moitahty ” 

Hon gieat this moitahtv iias is slioiin in the tables given JIi Teale 
of the results of 640 amputations of the thigh and leg for accident and disease 
pcifoinied m London and pioiincial hospitals from 1854 to 1857 In London 
there weic 103 deaths in 317 amputations and m the pioiinces 102 deaths in 
121 cases or a moitahtj of neaili one m three But in addition to the 
luoitaUU Mr Teale points out that the opeiations m use yielded unsatisfacton^ 
stumps He sars “ m imputing gencnlh imperfecUon of ^tnmp to the cneulaV 

SOC \! — SO -,4 (T 
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and double-flap tiansflMon methods I shall peihaps be opposed by most 
suigeons who have amputated fiequently Each will be leady to say that 
he IS m the liabit of making evcellent stumps, and indeed sucli «as my oun 
feeling m leteience to these opeiations peifoimed by myself But uheii the 
subject IS consideied moie closely, ue may ask ouiselves whether a stump is 
to be legal ded peilect nieiely because it is of seemlv foim and not offensive 
to the sight We ought fuithei to enquiie ubethei it is veil adapted to 
locomotion by being able to beai a consideiable jioitioii of the weight of 
the body on its end As a geneial lule it may be stated that the cnculai 
and tiansfixion stumps aie not able to beai eieii the lightest piessuie on 
then extiemity 

“ Being unwilling to lest tins asscition on the j^eisonal e\peiieiice of my 
colleagues and myself, I must appeal to the eiidence ivhich can be furnished 
by suigical mechanicians uho have had extensive evpenence in the adapta- 
tion of aitificial limbs ” lie theieupon quotes Mi Heatliei Bigg, who stated 
that he haidly ci ei found the cicatiiv aftei amputation of the limbs ‘ otheiwise 
than adhcient to the sawn end of the bone,” and of jMi Giossmith, who did not 
“ lemembei any cnculai oi tiansfixion stumps in wdiich theie was a soft, 
movable mass of tissues oi'ei the sawn end of the bone, and, as a geiieial iiile, 
he has found the cicatiix adheient to the bone The cicatiix thus united 
has pioved the most tendei pait of the stump ’ Mi Thomas England, of 
Leeds, said “that Ins expciieiice was m peifect accoi dance with that of 
Ml Giossmith and Mi Bigg, as fai as legaids the stumps foimed bj the oldei 
methods of cnculai incision and tiansfixion ” 


To piocuie a moie useful stump, theiefoie and m the hope of somewhat 
diminishing the moitahtv of the opciation Mi Teale “ pioposed to amputate 
bj’^ a long and shoit leetaiigulai flap, the long flap, folding oiei the end of 
the bone, being foimtd of jiaits geneially devoid oi laige blood-i essels and 


neives, whilst these impoitant stiuctuies aie contained in the shoit flap 
‘The size of the long flap is deteimiiied by the ciicumfeieiice of the limb at 
the place of amputation, its length and its breadth being each equel to hall 
the circumierente The long flap is theiefoie a peiiect squaie, and is long 
enough to fall easily ovei the end of the bone In selecting the stiuctuies for 
its foimation such paits must be taken as do not contain the laigei blood- 
vessels and nenms A flap so foiraed will be foi the most pait anteiioi m 
position as fai as legaids the geneial aspect oi the bodv, but supeiioi when 
the patient is in the lecumbent postuie, as dm mg the aftei -tieatment Tie 
shoit flap containmg the chief vessels and neives is in length one fouith o tie 
othei The flaps being foimed, the bone sawn, and the aiteiies tied, the ong 
flap IS folded ovei the end of the bone each of its fiee angles is then fixed 
by sutuie to the coiicspondmg fice angle of the shoit flap One oi two more 
sutuies complete the tiaiisveise line of union of tlie flaps 

“ Aftei the jiatient has been earned to bed the stump is laic on a pi ' 
ovei which a laige sheet of gutta-peicha tissue has been spiead Ao 
•whatcvei is lequiied in the eaily pait of the tieatment A hgit ° i j 
oi gauze is thiown loosely ovei the stump and pillow, and tpnsion 

fioni the piessuie oi the bed-clothes by a wne-woik guaic jja 

the lateial sutuies may be lemoAcd on the following dai u 
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tiansveise line may be alloived to lemam until they men the 

loncrei needed on account of the consolidated union of the paits lien t 
sidles of the transveise line have lost tlieix bold, if the Haps should gape a 
stiap 01 tno of adliesn e plastei may be applied Simplicity m the tieatmcnt 
IS thus seemed, as ivell as distuibance of the stump avoided 

“ To caiiy out these objects completely, the attendants must be stiicth 
enjoined not to lift the stump fiom the pillon uitliout the antlioiity of the 
sill aeon As theie aie no diessings to be soiled, and theiefoie to lequiie 
icmoval, the stump geneially need not be laised fiom the pillon foi many 
days 01 even foi two oi thiee ueeks When theie is a dischaige of mattei, 
the nuise must leniove it fiequently by a soft sponge fiom the subjacent 
gutta-peicha, vithout lifting the stump ” 

When Ml Teale wiote the opeiation had been peifoimed fifty-siv times 
m Leeds thiiteen times by Mi Samuel Smith, tnenty-seven times by Mi 
Teale fouiteen times by Mr Samuel Hey, onee by Mi C G Wheelhouse and 
once by Mi T Piidgm Teale junior Seven of the fifty-six patients died 
Looking back vith oui piesent knon ledge, it is cleai that so excellent a result 
vas due to the simple dressing and aftei-tieatment lathei than to any gieat 
nieiit in the foimation of the flaps Mi Teale found on following up the 
cases that nine of the patients weie nearing aitificial limbs, all of whom neie 
able to puisne then oidniaiy avocations foi the full period of a day’s noik 
“ One young man can nalk ten miles a day and a youth who boie the entiie 
n eight on the end of the stump, walked m this condition on one day thiity 
miles ” 

Ml Thomas Pndgin Teale was boin at Leeds in 1801, the son of Thomas 
Teale nho nas a successful piactitionei m the town He was educated at 
the United Boiough Hospitals and nas admitted a Membei of the Rojml 
College of Siiigeoiis in 1823 He then nent home again, helped his fathei 
m the piactice and was elected Suigeon to the Leecls Public Dispensary m 
182-1, d position he continued to hold until 1833, when he uas appointed 
snigeon to the I,eeds General Infiimaiy, a post he lesigned in 1864, when he 
Mas comphmentecl by being elected an Honorary Surgeon 

He soon acquned a large operating practice in spite of the fact that he 
had lost the sight of one eye as the result of an explosion rihilst he uas making 
chcmual c\peinirents as a boy He excelled in lithotomv, hthotiity, opeia- 
tions foi stiangulatcd lieinia, foi lenioval of tuniouis of the jarv and in ‘plastic 
siugciN To the end of his life he r\as active in inquiiy and research, and 
he used to tost the neu plans of tieatment put forward by the various schools 
in Lin ope and Anicnca He lectured foi twenty-five years nr the Leeds 
School ot Medicine clneflv on diiatonrv and physiology, and added main 
pithologic d piepaiations to the museum In 1843 he was elected to the 

'Iml nri s-tt''' Suigeoirs of England 

m sr~ H ”r ^ the Rojal Society mid 

tollcgc Dublnf''''' confeired upon him honour cama by Tiimty 

ouhon''?, '"t'^icsts outside his piofessioii He was one of the 

id most actne mcmbcis of tlie Leeds Philosophical and Liteian 
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Societj’-, of Minch he seived as President on tMO occasions In 1838 he M^as 
elected honoiaiy Cinatoi in Zooiogy, and he contiibuted two impoitant and 
elaboiate papeis, the one on “ The Natuial Histoiy of the genus Actima ” 
the othei on Alci/onell a Stagnonim a Fieshuatei Zoophyte inhabiting Ponds 
neai Leeds ” Ills last zoological coutiibution to the Society uas m 1839, 
when he read a papei “On the Cephalopoda'", but in 1852 and 1853 he con- 
tiibuted valuable geological memoiis, “On the Fossil Fishes of the Yorkshire 
Coal-field ”, and “ On the Aire A^alley and its Oiganic Remains ” His sole 
iela\ation la}'' in salmon fishing He died on Deeembei 31, 1867, having 
maintained and even enhanced the suigical leputation of the Leeds School of 
Medicine founded b}'' Hey and Smith 

The poitiait is copied fiom an engiavnig kmdl}' lent by Sn Beikeley 
Moynihan, Bt , K C M G 
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INJURIES TO THE KIDT^EY AND URETER. 

By IIAIMILTON B-VILEY, London 

INTRODUCTION 

Injuries to the kidney, m legaid to the collection of cases upon dIiicIi to 
base a papei fall shaiply into two gioups (1) Those m winch ike mpnij 
IS mainlij, if not entirelij, confined to the Kidney , and (2) Those m winch the 
iiijuied Kidney is but one of iiuo oi moie seveie internal injunes 

Between 1902 and 1923, one bundled and thnty-hve cases of mjmy to 
the kidney weie admitted into the London Hospital of these, twenty-seven 
belong to Gionp 2 

Gioup 2~l^lultiple iiiteinal in 3 mies in vliicli the injuiy to the kidney 
IS but an incident have but little beaiing upon the clinical side of the subject 
in hand Most of the patients in this gioup were admitted to hospital in 
a moiibund condition, and all died shoitly after admission In the majoiity 
the shock was so piofound as to pieclude all possibility, or even necessit 5 '' 
of making a piecise diagnosis and a luptuied hvei, spleen, oi intestine 
fiactuied pelvis, and laceiated lung, m addition to a inptuied kidney, was 
found at neciopsy In foui of the 27 cases a lapaiotomy Avas peifoimed foi 
a hajmopeiitoiieum, m one a luptiired liA'cr ivas packed, and in thiee a 
laceiated spleen Avas extiipated 

In foiinei communications®’ 20 upon this subject it has been custoniai}’' 
to discuss and include 111 the senes of cases, “ luptuied kidney complicated 
bA’ luptuied hA’'ei, 01 spleen, etc Obseri’ing that the general condition 
peimitted an exploiatoiy opeiation in only foui instances, and that m each 
of these a lupluied intiapeiitoneal auscus alone received attention, it A\muld 
appeal leasonable to state that a luptuied intiapeiitoneal auscus should not, 
except in laic instances be designated as a complication of a luptured kidney 
but lathci A ice ACisa 

Tlie pieseiit papei is based upon the 108 cases belonging to Grouj) 1, 
Admitted to the London Hospital betAA'een 1902 and 1923 In addition, cases 
of injiiiA to the kidney between the years 1893 and 1902 have been collected 
fiom the same souice and consulted, but not analysed in detail 


STATISTICAL DETAILS 

Relation to Peritoneum — In all the lOS cases the luptme was extia- 
pciitoncal 

!■. ’"si '''‘’''"“S’-™, right kidney 

In sciics that include post-moitem cAidence (multiple miuries)®’ ^2’ 20 the 
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Incidence —Females weie much less frequent!}^ affected than males 
males 99 lemales 9 

The most impoitant and obMOus cause of this veiy gieat disciepanc}’- 
IS that males, by leason of then uoik, aie moie liable to iiquiy Contiibutoiy 
faetois aie the neaiing of coisets and the gieatei lenal mobility m females 
Mortality — Numbei of cases tieated expectantly, 82, numbei of cases 
tieated by opeiation 26 The only death nas due to chloiofoim poisoning 
The gioss moitahty ot these aceidents has been i educed consideiablj 
duiing the past thirty yeais, pimcipally owing to (1) The pievention of infec- 
tion (cystitis pyelonephiitis) , (2) Operatne inteimition foi the aiiest of 
hiemoiihage m selected cases The fiist instance of nephiectomy foi a luptuie 
M'as m 1883 The opeiation v,as peifoimed by Henij*^ Rawdon^^ at the 
Infiimai}'- foi Childien Liveipool The patient died twenty-thiee days aftei 
the opeiation, of cystitis and ^iyelonephiitis It v>as some )>^eais aftei the 
pioncei woik of Ran don that the limitations of expectant tieatraent (biilliantlv 
successful as this tieatmcnt is m the majoiit}^ of cases) weie leahzed 



hio "^32 — Dinpram of kidne 3 to 
slio\r usual lines of rupture 


Analysis of Operations m this Series — 

Nephiectomjf nas peifoimed 21 times, paitial 
nephiectom 5 'once, sutine tnice, tamponade once, 
diainage of infected pemenal Inematoma once, 
total 26 

Morbid Anatomy — Riiptiiie usually occuis 
along a line ladiatmg from the lenal pelvis The 
line of cleaiage follows the dnection of the uiini 
feious tubules (Ftg 832), as Keen® pointed out 

Although it IS stated that the anteiioi suiface 
of the kidnej’- is the most fiequentlv luptuied it 
was found m this senes that the postenoi suiface 
nas equally liable to be the mam site of laceia- 
tion In 25 consecutive cases lequnmg exploiatoiV 
nephiotomy foi iiijiuj^ 6 had the lonei pole 
{Fig 333) and 1 had the uppei pole comjiieteh' 
seveiod The lenal pehis may alone be tom, as 


occuired in 2 cases in this senes Post-moitem evidence in cases of laceiated 


kidney shoved that the adienal body is fiequently injuied This uncloubtedh 
accounts in a laige measiue foi the inofound shock that sometimes accom- 
panies kidne}'- injunes Veij'' occasionally the icnal pedicle is completel} torn 
acioss When this is the case, othei oigans aie usually laceiated also 

Anamiic infaiction due to luptuie of one of the ladicles of the itnal aiten 
sometimes occuis The infaict in the lovei pole of the specimen illustrated 
(Fig 334) may have been due to a teai of an abeinnt lenal vessel, for after 
the lenal pedicle vas hgatiiied and the kidne}^ iemo\ed, an aitciy m the lover 
pait of the vound had to be seemed separately Mi Giiling Balb** leccnt i 
demoiistiated that infaiction and neciosis m the kidney mav follov an opeia 


tion foi division of abnoimal lenal lessels xi f tm 

The Nature of the Violence— It is stated m leiding text-books tint tn 

usual accident vhich lesults in injui\ to the kidney is a ciush (eg 
buffeis) As fai as the piactice m the East End of London is contemed 
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type of accident is laiely the cause of the injiiiN'^ in question Theie is but a 
single example of a ciushing accident in the accepted meaning of the teim 
This occuiied between a bullock and a slaughteiing-block 

In five cases only vas the blow definitely applied to the anteiioi belly 
Mall In ovei 80 pei cent of the cases the violence is stated to have been 
applied on the posteiioi oi lateial aspect of the tiunk 

Theie is but one case m all the Moild’s hteiatuie of a luptuied kidney 
occuriing as a biitli accident® Spontaneous2o luptuie m acute paienchyma- 
tous nephiitis has been lepoited 
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The type of mjmy in the majouty of cases m this senes falls shaiply into 
ceitam categoiies, viz — 


1 Fills on the back or side from a insed position to the ground 40 

F ills from a height on to feet or buttocks (indirect violence) d 

Falls on the level (in both these cases the kidney vis hjdio 

nephrotic) 2 

45 

2 Kicked by horse (back or side) J 7 

Kicked ’ 01 ‘ kneed ’ (inostlj' football iccidents) 9 

— 21 ) 

3 Run o\cr 10 

4 Glancing blovs from passing \ chicles G 

5 Hit in back by filling objects (usuallj'' when stooping) G 

C External wounds (stabs) 3 

7 Other accidents 12 


108 

Contrai}^ to expectation m an age of mechanical tianspoit (1902-28) 
the largest individual incidence was a ‘ kick fiom a hoise ’ 

It IS of consideiable significance that in 6 of the 26 cases opeiated upon, 
the luptuied kidney was found to be also diseased Biief notes of the opeia 
tive findings in these cases aie as follows — 

Case 1 — Deep transverse ruptine of the kidney One hrge calculus lying free 
in the permeplmc blood clot, four sm viler calculi m kidnej substance 

Case 2 — Tear of the renal pthns Hydronephrosis Urctei much thickened 

Case 3 — Tear of renal pelvis 2 inches long Kidney hydronephrotic 

Case 4 — H'cniorrhage into and around large (’ congenital) hydronephrosis 
Ureter dilated Kidney parenchyma very thinned out 

Case 5 — Haimorrhage into advanced hydronephrotic kidney Kidney con- 
tained one stone 

Case 0 — ^Deep transverse rupture of kidney, full of cysts Histological report 
congenital cy^stic kidney 

In two of the above cases the injuij^ was compaiatively slight (falls to 
the giound wdiile w'alking in the street) 

CLINICAL FEATURES 

For puiposes of iiisti notion, injuiies to the kidney'’ are often divided into 
tw'O gieat classes (1) Slight, which embiace those cases that can be tieated 
expectantly^ , and (2) Severe cases which lequiie opeiation in ordei to prevent 
death fiom hannoiihage 

Admittedly^ this classification is impiessive, and selves to emphasize 
ceitam valuable points Nev^ei tireless, at tunes it is somewhat ambiguous as 
the following case illustiates — 

Case 1 — Male, age 18, was kicked m the right loin by a horse 

On Abmission — P ulse 86, temperature 97 8° There was no sign of exterm 
injury or sw elhng in the lorn Considerable tenderness of right side of abdomen w as 
present, also rigidity of upper right rectus The urine contained blood * 

hiematuria continued for fiv e day's During this time the rigidity persisted and i 
patient complained of pain m right side Pulse remained full and slow ^ i 
at 1 30 p m on the sixth dayx there was a torrential haimaturia The iad oec< 
collapsed After morphia and posture had improv'ed the general condi ion, 
lacerated kidney was extirpated 
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piobable that the blood escaped notice in the caibci stages 

Those cases titated expectantly m ninth the matioscopital cvidentc ol 
blood mtbc mine x\as lecoided have foimtd the basis of the above giaphic 
representation {Fig S36) 
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It Will t]ms be seen that, ni the vast majoiit}- of cases, the htcmatiuia 
teased bj'' the tiiiid day aftei the accident 

Clot Colic Two diffeient clinical conditions aie included undei this 
heading — 

1 Uietenc colic This is not veiy common, and when seen usually occuis 
within foity-eight houis of the accident The passage of clots down the 
uietei give use to pain ladiatmg lioin loin to gioin 

2 Bladdti cohc is a much moie fieqiient complication It occuis genei all v 
between the thud and fifth dai^ The pain is consideiable and lefeiied to 
the glans penis 

The passage of clots does not necessaiily pioduee eohc In tivo cases 
laige quantities of clots weie passed without any incomcmence 

Severe Delayed Hasmaturia- A sudden piofusc luematuiia may occui 
(usually between the thud and fifth day) in a patient who appealed up to 
that time, to be piogiessnig favouiably Thiee such cases, one of which 
has been cited, occmied m this senes The deteimniing factoi is piobably 
some movement on the pait ol the patient which dislodges a clot into the 
lenal pelvis 

Undei the title liccmatwia faidive, Tuffiei-® desciibes the passage of laige 
quantities of daih, alteied blood occiuimg seveial days attci the accident 
Yaiiow'-® has denionstiated hceniatopoiph5uin ciystals in the mine of a patient 
conyalescent fioni a lenal iiijui^'' In the most lecent case of delayed hccmatuiia 
m this senes, the laige secondaiy haimoiiliage w'as heialded by the passage 
of some S oz of veiy daik mine 

In 1S8J, H A Reeves,^® smgeon to the London Hospital, lecoided a 
case of seveie delayed hccmatuiia in a boy The secondary hamoiihage 
occmied on the tenth day aftei the accident, and w'as tieated by subcu- 
taneous injections of scleiotic acid Death icsulted, and the neciopsy 
ie%ealed a laceiated light kidney and a tiaumatic aneurysm of the leiiai 
aiteiy The lattci is one of the fiist instances of tins laie condition to be 
published 

Residual Haematuna — Tins mav be the cause of some anxiety aftei 


nephiectomy has been peifoimed loi luptuied kidnev In spite ol the fact 
that a damaged kidney has been lemoied, blood-stained mine continues to 
be passed In such instances, one in.ght well wondei whethei the leniainiiig 
kidney is injuied also The explanation is, that mine becomes stained In 
ivashing ovei clots that aie piesent m the bladdei Blood-stained uiinc 
continued to be passed foi fiom tliiee to ten dajs in 20 pei cent of those 
patients in this senes in which nephiectomy had been pcifoimcd Doubtless 
lesidual haematuiia plays a pait^ — how^ much it is difficult to estimate m 
veiy many cases of piolonged liiematuiia following lenal injiiiies 

Retention of Urine —Acute letention occuriing a few houis aftei tiie 
accident was piesent in S pei cent of the cases In these cases tlieie was no 
emdeuce that the condition was due to blood-clot Retention of mine occur- 


img soon aftei the accident is piobablv leflex m natuie 

Tiiie clot-1 eteiition occui led m a few instances but m these le ic 
commenced about the thud oi fomth dav aftei the accident 
Oliguria, Anuria — Reflex oligmia is the lule aftei e%en . 
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UiHilvm <if .1 lull'.' ''ll'" Ki<ii>«\ \iln<lt t< tnim 'ttiH li'ilU tt.on Mii>j>'‘ '**i 
of mini li IS 5)u n n pmUil 

Mclcorlstn lu mui\ < I'.i'' nf ..iv<r» mril lujuiv .(Uitnii'iii »l «li *i 
IS sicn and in i\ nsi to tlithiuU\ in jhhm «h’i”no'n ’{lnnn'u tl’* , it 
nuf'lU lie iiisouihU (oujutimd tint < irK iinl oh.mus M“n ol i Mi.td* 
(laniaficd kidmv would lu tsk :iu iutiii|n iitoin d loiujdu itmu luli n t 
\uptvucd mUsliui uud if this wm so a luplmul kidu> i luipht lit «\p!utid 
nul dealt with iffciluih \ii tin hiiidvu iuut< wliiKl ui (addition dt luti < 
peiitoucal lomjduatiou was uumouhdiK oxirlookid Ihtwnu is'M nud I'lj’t 
no such case ocdiiud at tin I ondou Hospital fnnu wlmh tin « omfoitiu” 
couclusiou can he diawu IhtU lu a fjuiii lasi of mmh uhdouiiiud iu)ut\ it 
the piliont lallics liom tlu slunk and tin si<»ns uu dtliuilt n)oii;ili to nuiii itt 
that the kiducN has huu si\eu!\ dvmioid snhsupuut uulioiisin dots not 
as A lule iinph i dual hsion aiul the lasi (auioiitiiim tola !uatid«\pnt 
autl\ as fai is the ]i(iitoiuuiu and its louliuts an i out t uud 

Dc Qiitnaiii’ siijt^icstcd that ithdoiiiiiiid distiiitioii fidlowni” a uud 
iu]iny was clue to uitiifcumi with tlu hlood-suppU of that poitioii of tlu 
colon oicihmg the kidnci Tlu ucoids ol tlu 1 ouchm llospit'd sup)nnt 
tins \iew Two e iscs ol dnlonnnal injnn thaiulcii/cd In haniidiiim and 
consideiddc inetcousni wcie evploiid tlnonijh a hipauitonu wound In 

both hunsing of colon, as shown In suhsciosal pniu tiloiiii lia inoi iha'a s 
w as seen ^ 


Urinary Infection- ( isl It IS oi pccloncphiitis hdlowiiiff nijuius to tlu 
kiclnev is not now the itilc It oecuued m onK T pel cent ol the lasts in tins 
did It pioic tatal In looknift cn c i ancailui sciustlS'ft 
190_) ol siinilu inpiiies one is sliuck with the liccpuiuN in which intcimiUcnt 
pvicMa and pyuna lollowtcl these accidents Sii llcnn Moms” in ISSS 
found that in 67 deaths lesnltmjr funn leu d injuu 27 weie chic to stiisis The 
impioeement doubtless has been biou^bl about b\ llu loiiline emplcnmcnt ol 
nimaiv antiseptics in these cases ' 

co,,wT^‘l,S‘‘''Tf‘T e...is »1 II, c „„„ 

.aicly Lu,, O H 'a'cttul, |,c,„c„.,l .M., nasal, o„ „l „„„c 

eij occuis 01 the two indboni uiinilcioiis iubiilcs whuli constitute the 
al pmenchyma, compaiatn elv few aic dncetlv unpluatcd ui any luclmdual 
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teal Especially is this the case if the teai follows, as it iisuall}’’ does, the lone 
axis* of the tubules But this alone will not exjilaiii the infiequency of uiinary 
extiavasation in paienchvnial lenal injuiies It must be taken foi gi anted 
that if any pait of a uiinifeious tubule is divided, the vhole mechanism of 
that individual gloiiiemlus and tubule ceases to function 

Peiiienal extiavasation of mine oeems pimcipally m (I) Teais of the 
leiial jielvis , (2) liujituied uietei (which is most fiequentl}^ a teai at the 
pelvo-uietciic junction) , (3) Ruptmed hydionephiosis 

A medical student, age 24, was admitted to tlie London Hospital m 1908 
The histoiy ivas that he had been kicked at football m the left loin fouiteen 
months pieviouslj'- m New Zealand Aftei the accident, hfcmatuna peisisted 
foi five days Dining this time a lump appealed m the left side This was 
aspiiated and one pint of cleai mine withdiawm Aftei one month m bed he 
came to England to studj’' He ivas quite ivell until two daj’^s befoie admission 
When examined theie ivas a laige lump in the left lorn After fom days’ lest 
m bed a laige quantity of uiine was passed and the sw'clling disappeaied 
Since 1908 he has played in mteinational football and has seiied in the Aimy 
He still has penodic attacks of lenal colic, wdnch geneially occui aftei a laigei 
amount of fluid than usual has been consumed 

This appeals to be a case of luptuie at the jielvo-uieteiic junction 
Cicatiicial stenosis at the site of the mjuiy is the cause of the inteimitteiit 
hydionephiosis 

Petmephnc Haematoma — This is fiequently met wnth meases of lenal 
mjuiies The haematoma sometimes eaused a bulging iii the loin but this was 
somewhat exceptional , moie fiequently it tiacked letiopeiitoneallj’’ to the 
iliac fossa One case of peiiienal h-ematoma (coinphcated wnth othei mteinal 
injuiies) seen at iieciopsy, and tw'o cases iiewed thiough a lapaiotomj'^ wound 
w^eie obseived to mfiltiate and push foiw'aid the mesentery It is stated 
that the hamiatoma maj’' follow' the couise of the siieimatic vessels, and aftei 
a few days ecchymoses appeal in the skin of the sciotum, and loiind about the 
external abdominal iing Concerning this phenomenon (w'hich has not been 
noted in any of the cases of this senes), Sii Heiii)' Moiiis^® pointed out that 
most of the cases m wdiich it had been obseii'ed w'eie complicated by a fiac 
tilled pelvis Not unnatuially, theiefoie, some scepticism exists as to the 
relationshqi of the pernenaJ hamiatoma and this lemote biuismg Setondaiv 
infection occuning m these haniatoniata pioved to be most exceptional Of 
thirteen cases of peiiienal hiematoma laige enough to be specially mentioned 
111 the notes, onlj’^ one became infected , the lemaindci, all ticated expectantly, 
lesolvcd 

The possibility of these collections of blood being the cause of the pen 
nepliiic abscess, m the geneial meaning of the teim, is an inteiestuig 
hj'pothesis Tw'enty consecutne cases of jieiinephiic abscesses were there oie 
xeviewed m the hope of establishing some connection between the two con 
ditions Tlieie appeals, howei ei, but little to justify a co-i elation , 

of injury was obtainable in onh 5 pei cent and if one takes into consi eia 

'■ This should be the best line for incising the kidne\ m nephrohthotonn— the one Ici 

hkch to gue unnnn hstuli 
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the lapaiotomv Mound, turn the patient ovei and make a lumbai incision 
(2) To lemo^c (oi laielv to sutuie) tJie kidney Ma the abdominal loute 

Theic aie veiy gieat disadvantages m the foimei method foi instance, 
the abdominal Mound is veiy hastily closed and henna may lesiilt as occuiied 
m one case ol the stiies The abdominal Mound must be diessed, the patient 
turned, the lumbai skin steiilized, toMcls adjusted and so on— all of Minch aie 
timc-consunnng Ei en then it is usually found that the position of the 
patient leaves much to be desiied Einesse of adjustment cannot be obtained 
as in the case of a ‘set’ lumbai opeiation 

It Mould appeal that in these cases the second method is the one 
of election The coils of intestine aie packed off caiefully If exposuie of 
the lenal aiea is inadequate, tlie lapaiotomv Mound should be turned into a 
Rutheiloid Moiison^ kidney incision b)’^ a liansieise incision outMaids The 
peiitoncum is then divided on the outei side of the colon and the colon and 
Its mescntciy aie mobilized medially attei blood-clot has been sponged an ay 
the iciial pedicle is seemed and the kidney lemoied 

The latcial extiemity of the tiansveise Mound is used foi diainage mIiicIi 
IS nccessai}’’ in many cases 

II The Diagnosis of llupiined Kidney has been made — 

Indications for Exploration (iia the lumbai loiite) (1) The immediate 
Incmoiihage is seveie enough to endangei the patient’s life, (2) The houily 
pulse -1 eading is steadily using especially m spite of moiphia, (3) Seveie 
secondaiy hamatuiia (blood tiansfusion aftei the pedicle has been seemed is 
necessaiy in ceitain cases), (4) Continued modeiate hiematuiia oici many 
days — and consequent aiuemia 

In a patient mIiosc condition gnes use to no immediate anxiety but the 
luematuiia persists in spite ol geneial and local lest, oi othei signs make the 
exact extent of the injuiv doubtful, Fiiedinan has suggested pyeloiadiogiaphv 
to asceitain the site and seieiity of the lesion Whilst theoieticallv, this 
MWild appeal to be a measuie not entiiely fiee fiom dangci, in Iniedniaas 
hands it has gnen most illuminating lesults 


III The Advisability of Lumbai Exploiation has been decided upon — 

The Anaesthetic — Chloiotoim should be aioided in these patients It 
has been siiOMii that ohguiia is the lule and cases of seiious depiession of 
lenal function aie unable leadily to eliminate a poison The onh death m 
this senes folloMung an opeiation upon an mjuied kidney Mas shouii at 
post-moitem to be a case of chloiofoim poisoning by jaundice, and fatt) 
degeneiation of the hvei and lemaiiung kidney 

Detei mining the Presence of the othei Kidney — While onlv one indi- 
vidual in 1500 has congenital absence of one kidney, it should be the lulc in 
iniuiies to tlie kidney to asceitain the picsence of a second oigan on the non- 
affected side It is laiely peimissibie to neglect this step The me lois 
available are (1) Palpation undei aiuesthesia— fiequcntlv unsatisJac on 
(2) Cystoscopy combined with injection of nicligo caimine--tnne-consui ^ 
\oi the bladdei has usually to be washed out befoie anything cin J'C 
satisfactoiilv This excellent method is not available m uigcnt case 
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fiist The ends of the sutuie aie left untied and secuied uitli a Spencer 
Wells (2) Inteiiupted sutuies aie passed deejdy, but neaiei the edges of 
the laceiation (3) A piece oi muscle is placed ovei the luptme and the 
inteiiupted sutuies aie tied ovei it Finallv, the mattiess sutuie is tied 
The advantages of tins method uould apjieai to be that the sutuies do 
not cut out the muscle being iich in thiombocinase favoius clotting, and 
the lent is plugged vith Natuie’s own mateiial 

Simple Drainage of Perirenal Tissues only —This should be leseived foi 
tivo tjpes of lenal injuiy (1) Peiiienal extiavasation , (2) Recent mjuiv 
wheie a small teai of theienal pelvis is found wdiich cannot, foi some leason 
be sutuied, and the paienchyma is undamaged A uiinaiy fistula is likelv to 
develop altci simple diainage, but spontaneous closme eientuallv occuis in 
the majoiity of instances 

Treatment of Infected Perirenal Haemaloma— (Sheiren’s method) 
If on abdominal palpation undei the aniesthetic the swelling is found to 
be invading the iliac fossa (as it usually is), a giidiron incision is made as foi 
appendicectomy 'When tlie peiitoiieum is leached, it is pushed medially, and 
the retiopeiitoneal tissue tlien opened up wnth the fingei A tube is passed 
upivaids tow aids the kidney The patient is mused m a sitting position 
The infected extiavasated blood is diamed liom its lowest point wnth minimal 
distui bailee to the kidney, w hieh, bj^ the time the haematoma becomes infected 
IS most piobabty in a stage of lepan 

RUPTURE OF THE URETER 

Theie is only one instance m the lecoids of the London Hospital duiing 
the past twenty yeais of an undoubted case of mtiapaiietal luptiire of the 
uietei This was seen at neciopsy in association with othei internal injiiiies 
The uietei W'as ainilsed fiom the lenal pelvis 

Fiom the clinical standpoint, a luptuied lenai iiehis and a lesion ol the 
uietei aie mdistmguishable (see Perirenal Extravasation of Urine, p 615) 
Indeed, ei'^eii wdien displa}'^ed to the light of daj, a teai of the peho-uieteiie 
junction IS just as much a luptuic of the leiial pelvis as a lesion of tlie metei 
A perusal of the liteiatuie convinces one that mtiapaiietal lupture of the 
metei is an exceedmgty laie accident Ceitain of the lepoited cases are hi 
no means conmncnig In indisputable instances the lesion has neaily always 
been found neai the junction with the leiial pelvis An exception to tins 
rule Avas Dumiticsco’s case m wdiieh the lowci thud of the uietei was laceiated 
bj-- a fiagment of a fiactuied pehus 

Nash, duiing the couise of an opeiation foi peiiienal extiavasation oi 
uime, saiv a hole in the mid-uietei discliaiging jets of mine He assumed 
that the lent was due to an injuiy, altliough the patient (an adult ma e 
denied an accident of any kind This mteiesting condition peimits o 
anothei explanation, viz, ulceiation aiound a meteiic calculus as occuiic 
m Raymond Johnson’s case Tlieie is no doubt that duiing the past m i 
yeais pehic operations* (notably hvsteiectomy) hm e accounted foi tJie 
majoiity of meteiic injmies 


Preliminary passage 


of ureteric catheters would minimize this accident 
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INTRAMEDULLARY CAPILLARY ANGEIOMA OF THE SHAFT 
OF THE HUMERUS, LEADING TO SPONTANEOUS FRACTURE: 
TREATED BY LOCAL RESECTION AND BONE-GRAFTING 

SIR IIAiNIILTON BALLANCE, NomMCii 
Mini V Histologic \L Rcronr bv Pnorrsson S G SHATTOCK, London 


In Noveinbei, 1913 I brs asked bv Di C II W Page, of Noith M^alshani, 

to see a faimei, age 37, who gave the following 

AVhen Ik vas 13 yeais of age Ins left elboiv 
""as eiushed between buffeis, and since that time 
* nevei been able fullj'^ to stiaighten the 

' joint , but with this evception the limb completely 

I lecoveied About a yeai befoie I fiist saw him 
be began to have pam m the uppei pait of the 
’ ^bis pam incieased and the aim giadu- 
ally vasted and became veakei 

j The patient vas a big, musculai man, and, 

^ with the exception of the tiouble m the arm, 

' enjoyed good health The most tendei spot vas 

at the uppei and mnei pait of the arm, at the 

* lovei end of the mseition of the peetoialis majoi, 

( wheie a distinct iidge could be felt, the pam 

staited from this spot and passed dovn the limb 

and along the back of the foieaim to the fingeis 
A jeik of the limb, such as might occui A\hen the 
patient was dining, vould cause a sudden jJain to 
! dait all along the aim and foieaim Theie vas 

I tenderness along the musculospiial neiie in the 

i ^ i loM ei half of the ai ni, but thei e v as no an-esthesia 

Theie vas wasting of the supia- and infiaspmatus 
I ^be deltoid the tiiceps, and the pectoial muscles, 

1 and some geneial vastmg of the foieaim , all these 

* muscles, hoveiei, still leaeted to faiadism The 

poiiei to abduct the shoiildei and to extend the 
elbov was much diminished , flexoi pov ei of the 
elbow vas much gieatei than extensoi There vas 

Fig 31S — skng''am of iiot mucli vastiiig of the tlieiiai and Iiypotheiiir 

eminences and the grip aas fa.r , ^the elboe-joa.l 
could not be extended beyond 140 

On No\ 24, the patient vas admitted to the Noifolk and i ornic 
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ends of tlie Jiunicius ^^ele too small to leceive the extiemities of the fibulax 
graft, so these neie nairowed saxving and weie then foxced into the ends 
of the humexiis into winch the}'' fitted fanly fiiml}' {Fig S39), but to keep 
the gxaft seouxel}'' in position seieus weie inseited thiough the ends of the 
humeius and of the giaft Tlie uounds healed by fixst intention, and the 



Tig 341 — f!e\en months aftoi opeintion 
The absorption has rapidij progressed 



lo 342 —Skiagram 8J jears after op®™ 
Fnds of graf Jhar e united u ith 

the graft grcatl> “creii 

tured at the screii holes J- - 


patient xetuxned home with an internal lectangulax splint on the hmb anc 

poxoplastie shoulder cap j nf the patient nas again 

Th.ee a„d a halt moatha late, a „t the graft had 

taken (Fig 340), nhen it nas noticed that the pi 



CAPILLARY AY(iE]():\! \ OP TllH jULMIClU’S (iT) 


come awaN fiom the Immcius. that both cmls of th( htlu \\cr( b(in» 
absoibcd and that tlie gialt ^\as Iniomm}' uitpilni in oulhm 

Anothei skiagiam se\cn months aftu the opeialion {J'l!: ’in) showid 
that the pioecss of absoiption m tlu ends of tin huiiuuis .md in tlu giafl 
had still finthci piogtcsscd Tlit wai luu inldsiiud and tin pdnnt was 
not seen until some time aflci the ainustui 

In Mai eh 1022, eight and a qmiUi \(ais nftei tlu opnalion tin .iini 
was onec moie X laiycd {Fig .112) The giaft had joiiud to tlu tnds of tin 
humeius, but had itself undcrgoiu oxlitnie atiophx and had fiatliirid at 
the points whcic the scicws passed thiough it 



Fw Front 
of muscles of 


' ew showing atrophy 
shouldpr and arm 


Fio 344 — &ido \ leu 


>'g.d.tyt„th.tp„*»rftl2 hmrLHl “ '“5 e>'’= 

and the hand arc quite useful to bm mi ^ support the toreaim 

show the present 00 X ^0 nf t photographs (Figs SiS and .Sit) 

and arm atrophy of the muselef of the shoulder 

bom which the fibula opeiation, of the left leg, 

-e eoirdition, and theie has bee; im 
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by Natuie to budge t]ie gap in tlie fibula The megulaiity at the upper end 
of the lowei fiagment of tlie fibula is due to the fact that portions of bone, 
saAvn off the ends of tlie giaft to make them fit into the medulJaiy cavity of 
the humeius, weie leplaced in the louei pait of the wound in the leg Skia- 
giams of tlie light aim and light leg show the bones in these limbs to be quite 

iioinial in appeal ance 

HISTOLOGICAL REPORT BY 
PROFESSOR S G SHATTOCK, FRS 

As studied m tiansverse sections of the shaft, 
the medulla is completely replaced by a capillary 
angeioma, the vessels of •nliich are abnomially 
large and aie all distended with blood The 
capillaries have a simple, flat celled, endothelial 
nail The intervals betneen are occupied with 
normal connective tissue in which groups of fat 
cells are included , the only othei elements piesent 
arc inconsideiable and ill-defined collections of 
Ijmphocytes, distiibuted in the intervascular con- 
nective tissue (F’lg 340) 

The wall of the shaft immediately around 
the grou'th is undergoing raiefaction, the capillar 
ics nith their associated connective tissue and 
scattered l 5 "mphocytes having made considerable 
gaps m the bone by the enlargement of the 
original spaces The bone, where not destroyed, 
is of perfectly normal compact structure, well 
laminated, and furnished with normal corpuscles 
in normal numbers 

In certain of the capillaries the red cells 
have subsided before the coagulation of the blood 
has taken place after the excision, the coaguluni 
being in consequence wholly or paitly homogene 
ous, vacuolated and it may be dentate at the 
maigin It may be added that there is not the 
slightest indication of the neoplasm being sai 
comatous 

Piofessoi Sh ittock adds, “ There is no such 
specimen in the R C S Museum , I have never 
myself seen such a thing, nor heard of any such 
having been observed m this country ” 

REMARKS 

The c\lieme laiity of this case is one of 
the leasons foi putting it on lecoid In spite 
of much consultation about it with suigica 
fiiends of mine, the tiue natuie of the tioub e 
Avas onl}’' leA’^ealed nhen Piofessor Shattoc s 
aid was sought, and I am deeply indebted to him foi the interest ^ 
and help given, and foi the desciiptioii he has niitten of the mictosco] 

To Ml Laivfoid Knaggs also I desiie to expiess my thanks foi much 
useful advice and foi the lefeiences to the liteiatuie of the subjec 



Fir 345 —Condition of left lej; 
five months after the fibulnr graft 
■was remoA ed 



CAPILLAEY AYGEIOMA OV THE lirMElU'S iVil 


The blood twmows of bone dcseiibcd bv RnUKhlou nml olhns nu nlm(»sl 
all examples of saicomata of bone inlo whub hemonbam bns fxeinud, and 
m these cases an impoitanl clinital sijrn has a]n.»\s luen obsentd natneU, 
expansion of the bone abeeVed Olbeis bontMi buM bun juoidul bs 
some of the oklci wiilcis in whieb ibc dc\clo))mud of new \tsst!s in llu jiail 
of the bone affected has been a maiktd itatnic and in wlindi tuatnunl that 



‘"e >owo. pan 01 t.e aoeOon f/e a nite^ra^^^To 
resulted m^a'^cme '“^“^equate if the tumour had been malignant ha 

.s m'Asaas: errs srsA? .r i’ “rirr; 
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with tlie ends of the liumeius , but if tlie last skiagiam of the aim be examined 
{F'lg 312), it uill be seen that the ends of the giaft, although ^ei}'' much 
thinned, did evcntuallj'^ fuse with the humeius, and that fiactmes have 
occuiied at the places wheie the seieus passed tlnough the giaft Some 
suigeons aic much opposed to any fixation of a bone-giaft b}'' mechanical 
means to the bone to uhich it is expected to unite It is not my expeiience 
that such fixation hmdeis the bony union desired later 

The question aiises as to the best tieatment of this patient m Ins present 
condition Supposing a second attem23t at giafting veie made, including 
fiee lemoval of the ends of the humeius on each side of the atiophied first 
giaft, is it to be exjiected that a second giaft would meet yith the same fate 
as the hist '? I do not think that this should necessarily occm, but for the 
present the jiaticnt jiiefeis to continue as he is 

It may be mentioned that the man does not seem to suffei any disability 
fiom the lemoval of a good many inches of one fibula, although the gap 
between the ends lias not been budged h} bone 
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AN EXTENSIVE MULTILOCULAR CYSTIC EPITHELIAL 
TUMOUR OF THE JAW 

Bv C A MOORE, G 1I\DFIELD, \Nn L E CL\REMONT Ruisioi 

C\SES of imiltiiocuki cystvc cpithclml Uuno\n of tlic jaw oi opitlulj.il 
odontome althoush lave in the c\pcucn<c ot an iiuliMflnal suiKton liaxe 
been desevibed foi a ccutuvv oi moic Foi then ])alholofrK.il chuidation we 
aie indebted mainly to Bland-Sutton 1-Ae Malassc/ Tonus and oUuis 
They possess a tuple mtciest—to the singcon the pdbologisi and the denial 

smgeon 

To the smgeon, who has to deal with the question ol o}Hiali%e ununal 
the point aiises as to how fai they aic to be icgaidcd as malignant and how 
ladical his pioposed opeiation should be In eailici da\s llic\ weie legaidcd 
as definitely malignant and opeiations foi then icmoial weie c\tcnsi\c and 
mutilating Latei, the ticud ol pathological opinion was in faioui ol then 
compaiatue benignity Moie leccnth again Bland-Sutton has pointed out 
then close lelation, m micioscopic chaiactci and clinical bchaiioui to caiei- 
nomata They aic to be icgaidecl at any latc -with consideiable suspicion 
While most pathologists follow Jtlalasse/ in thinking that tlicy aiisc in iciiniants 
of the enaniel-oigan, tlieic aie otlieis who would label them as cndothchoniat i 
oi even epitbebomata, aiismg m the gum An cxecllcnt summaiy ol the 
piesent position was fmnisliecl by the icpoit of the committee appointed by 
the Biitisli Dental Association m 191 1 

Finally, to the dental smgeon, the pioblem piescnts itself of pioMchng 
some aitificial substitute foi the jaw If it cannot be expected to be of much 
seivice fiom a masticatory point of i lew', it will, at any late help to or cicomc 
the giave defoimxty lesultiug iiom the smgeoii’s unaided effoits 


CLINICAL HISTORY 

The patient, a man of 40, w'as lefeiied foi suigical ticatraent by Mi W 
Holdei Shipway ot Chepstow, fiom whom he had sought dental advice owing 
to lepeated attacks of iiiflammatoiy swelling and pain m the enlaiged jaw 
The patient stated that he fiist noticed a swelling inside the mouth, on 
the left side, twenty yeais befoie Foi this, a mirOi, opeiation was peifoimed 
at ]\ewpoit He had no fmthei Double until si\ yeais befoie coming undci 
notice, when the jaw began to swell again, and tins had continued steadily 
e\ei since The teeth had been exti acted, oi had fallen out, at mteiials 
and he is now entnely edentulous The attacks of inflammatoiy sw'elhng 
mentioned above, had come on everjr few months during this time 

piesented by the jaw is well shown in F^g 347, and m 
i^s <348, 349 The gieatei part ot the mandible was expanded by an 
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iiicgulai i^ochjlai swelling, most maiked on the ught side, and gradually tailnur 
off ton aids the left wheie it ceased just m fiont of the angle The nochilal 
piojections, by then appeaiance suggested cysts, nlnle, m the case of the 
iargei ones, the bone was so much thinned that elasticity on piessuie, but no 
egg-sliell ciackhng, nas icadily Iclt No teeth lemamed in eithei jan so 
that lutiabuccal sepsis ^^as slight 




Tig 34:7 — -Fibrocystic lower jaw Tho upper figure shoiis the jaii remoiefi 
(A) Mucous membrane of floor of mouth The ]ouer figure «hous the upper half of 
the jau in section (B} ^luscle (C) Periosteum 

The affected poition of the jaw was lenioved thiough an incision belon 
it, without seiious difficultj'’ or shock, the opeiation being immensel)' facili 
tated by skilful intiatiacheal anaesthesia The jan nas divided on the iigi 
side just below the notch, only a veiy nanow budge of bone lemaining to 
connect the condyle with the coionoid jnocess On the left side, the line o 
section j3assed just in fiont of the ascending lamus No attempt was mace 
at any temjjoiar}'^ leplacement of the jan by an aitificial substitute 

No shock followed, and local sepsis vas lemaikably slight Bv the eii 
of a foitnight all sepsis had subsided and lapid healing had taken p ace 
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field of opeiat\on ^^as occupied by a dense mass ol scnidissuc llic lonti.u lion 

<jf ulucli led to an unsiglitly bolloss m the chm , , , 

At tins stage the patient u as kindlv seen bv bn Fi ank ( oh ei \s ho aih isc ( 
the inseition of an epithelial inl.u .ictouhng to the nitthod nhuh jiun td 



Fia 148 — X rav appearance of tumour before removal 

so successful at the Queen’s Hospital, Sidcup, and of uhich details liaie been 
published by Kilner and Jackson ^ 

This suggestion was acted upon, tluce ueeks aftei the fust opciation 
The seal -tissue undei the tongue anus freely dissected away and the chin set 



Fio 349 — ^Tumour sn ^ifu 
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cast was fixed in place b}^ means of a splint which excited the necessaiv 
piessme to keep the impicssion, with its coveiing of giafts, firmly in contact 
with the lan aiea in the flooi of the month Onee moie, giateful acknow- 
ledgement has to be made of the gieat help derived from intratracheal 
aincsthesia The latter point was ampi}'- demonstrated when, at the close of 
the operation, the intiatiachcal catheter was removed The large mass cf 
dental wax nr the floor of the month, and the firm pressure exerted by the 
splrirt, together with the fact that the tongue had again neeessaiil}'^ been set 
free from its attachments, so obstructed the bieathrng that tracheotomy was 
required before tire patient left the table Tire tube nas removed next day 
and no further trouble with the lespiiation occurred 

In the Sidcup method of iirtiabuccal graftrng, it is advised that the giafts 
be left undisturbed for ten days, and it was intended that this should be 
done here At the end of exactlj’’ a week, hower'ei, the splint let the rvax 
slip and become displaced It was decided, as the lesser evil to remove 
the wax rather than make an attempt to manoeuvre it back rnto place 
wrth consequent risk to the vitality of the giafts This course proved to 
be justified by the fact that the giafts had taken most complete^ not a 
trace of raw surface remaining To one whose first expel leiice this was of 
this method of iirtiabuccal grafting, the result was as surprising as it vas 
gratifying After the raw area vas coveied, practically no further contraction 
took place, and the voik of fitting the new jaw could be proceeded with 
Looking back on the case, we are agreed that it would probably have 
made things easier if some sort of a temporary substitute for the jaw had been 
inserted at the first operation, before any contraction of the scar took place 


PATHOLOGICAL REPORT ON THE TUMOUR 
Bv G HADFIELD 

Naked-eye Appearance — The specniren consists of the vhole of the body 
and the lower part of the right ramus of the lover jaw, including the angle 
on the light side , on the left side the saw-cut made in renror mg the specimen 
passes just m front of the angle The jaw is edentulous, grossly deformed 
and considerably distended by diffuse tumour -gi on th, which is located vithm 
the alveolar borders except where it has absorbed and pierced them, vhen 
It presents on the surface at several points as large low bosses, vheie it has 
either pushed the surrounding soft tissues m front of it and lies encapsulated 
by them, or is still enclosed in a thin paichment-hke capsule of bone 

The amount of growth lying between the alveolar borders is so gica 
that the thickness of the jaw is three to four tunes the normal 

The largest mass of growth lies m the position normally occupied by tn 
incisor and canine teeth, and is coveied by intact, smooth, thickene 
membrane which is stretched over it Its chief directions of giovtn i a 
been upward and forward, pushing ujr and stretching tee en u 
and absorbing the external and anterior surface of the one 
the mental prominence A fairly thick lajmi of bone s i ^ 

lower and posterior surface Another large mass of giov i, .j s,de, 

the above, hat almoat entuely .epiaced the angle of the J.» on the nghl 
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A\hilst bcUeeii these laigei masses scscial smallei owes luue absoibtd the 
bone ovei smallei aicas and piojctl as smalki-st/cd Ijosscs 

The fnonth is continuous beb\ccn the indisidu d masses and e\en s\bcic 
it has not absoibcd the alscolai boidcis it has t\cr\'\licic consideiabh 
sepaiated them A modciatc amount of bone still remains on the left side 
wheie the defoimitN n much less 

On malving a hoii/ontal section through the specimen the diffuse mfiltia- 
tion and unequal distention of the ihcolar borders b\ the, tumour are \er\ 
obi lous 

Foi the most pait the tumour tissue is finn solid iiid opaque is white 
in colom looks homogeneous mel resembles saieomatons tissue, but 
111 the centie of seieral of the larger masses of giowth Ihcie au niegulaih- 
cnculai, smooth-walled c\stic caiities fiom \ to t* eni iii diinietei filled 
by cleai mucinous fluid or op iquc gumnn vtHowish mateiial In addition 
to these cysts some of the solid opaque 








paits of the tumour show m then (cnties 
aieas of the same aicragc si/c as the 
cists, iiheie the tissue is tianshiccnt and 
gelatinous-lcioking and ajipaicntlv in the 

Microscopic Chaiactcrs —The glow Ih ' !' 

consists of many solid blanching tubules, 
flattened fiom side to side by mutual 

, ,, - '^iL. 

piessme, and vaiying consideiably m si/c 
They he in a scanty fibious matux which 

IS almost acellulai Jlast of the tubules ^ *> 

aie equally bifuicatcd , some show thiec 

01 fom equal-sued bianches, but they do H|BX 

not appeal to anastomose Each tubule ' 

IS covereil on its external sen face bv a j 

single compact layei of columiiai epithelial ^ 
cells, which have laige, bluntly-spindle- l yB.MIl ■ 

shapecl, vesicular nuclei Tig sso -T.i o tuhulcs .ho« .. 

ine contents of the tubules vaiy In cell reticulum and columnar ctFl f ' 
all ot them the outei part .s filled by IVOS*,'- • ' 

small stellate cells with lathei deeply- organ £ 

staining lound oi or old nuclei , these cells 

hate a scanty cytoplasm, wdiich is continued into four to eiglit flric 
cesses The piocesses of neighbouiing cells aie fused, and give the tis ^ * 
chaiacteiistically leticulated appeaiance Some tubules contain no othr '' 
o cell, and m these the leticulated cells aie closely packed and sin [i " " 
leii piocesses numerous The majoiity of tubules, how'evei, contain^ ^ 
o squamous epithelium, aiianged roughly as rn the ‘cell nests’ of 

ce ec eaicmoma These cell masses have applied to their outei surfa 

rteis o attened leticulated cells, they all show^ a considerahlr I' 
tlmsn nuclear staining, and hyaline trairsformatmn^ 

1 me laige, the tubule shows microscopic cyst-fomiatir 

1 e numbei ot tubules tins has progressed to complete tran f 


Tig S 60 — Tuo tuhulcs uliowinr 

cell reticulum and columnar ctFl I * 
them externally The tubule a, I i ' 
cloaelj resembles a dpieloninp r, 
organ i t in r 
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of the ccllulai contents into a senes of disci ete simple cysts with smooth 
acellulai walls The matii\ is composed of n ell-developed fibious tissue 

The tumoni has all the ohaiactcis of an epithelial odontome (adamantin- 
oiiia), geiieiallj'- legaided as being deined fiom the paiodontal epithelial 
debus This lattei tissue is found noimallj'- as cellulai masses, oi immitne 
tubules, deep m the tissue of the gum, and is deiived fiom invaginations of 
tlic gingnml epithelium nhieh go to foini the enamel-oigan it appeals to 
be conceined vith man}' mllammatoiy and neoplastic piocesses vhicli take 
place in connection vith the teeth 

The tumoui desciibed shows a small amount only of squamous 
epithelium, and histologically lescmbles an adenocaicinoma leiy closely 
The cohimnai cells lining the tubules lepiesent the enanieloblasts of the 
]5iimitive enamel oigan, whilst the stellate cells of the central pait of the 
tubules closely lesemble its iioimal stellate reticulum (Fig <350) 

Bland-Sutton, m his book on Tumoui^ (1922), lemaiks that “a caieful 
ie-e\amination of a few' of the specimens desciibed as multiloculai c 3 'stic 
epithelial tumoms of the jaw's, and a study of the desciiption of otheis 
especially those occuiimg in individuals past middle life, indicate that man} 
of these tumoms aic caicmomas Tins view of the mattei is confiimed b}' 
tlie fact that some of these cystic tumoms of the jaw' sujiposed to aiise in 
belated ludiments, oi vestiges of the enamel-oigans, leciii aftei lemoval 
Moieovei these tumoms occiu m individuals at oi aftci mid-hfe, w'heieas if 
they aiise m epithelial vestiges of the enamel-oigan, they ought, theoieticallv, 
to be met w'lth in the young this is not the case ” 


THE DENTAL ASPECT 
By I E CLARFftlONT 


At my initial examination of the case I assumed that it would be possible 
to leplace the poition of the jaw' that the smgeon pioposed leinovmg, by a 
hollow box of I'ulcamte cany mg teeth and attached by spimgs to an oidmaiy 
full uppei plate Having nevei had occasion to design so laige a lestoiation, 
I did not take into account the conti action of the soft tissues that would take 
place immediately aftei the lemoval of the tumom 

Foul days aftei the hist opeiation I took a plastei impiession of the 
flooi of the mouth Gieat difficulty w'as expeiienced m obtaining a good 
impiession of the uppei jaw, paitly ow'ing to the extieme tenderness of the 
stumps of the I'eitical lami, but moie paiticularly to the fact that tliese 
stumps weie pulled inw'aids tow aids the middle line by the unopposed pteijgoid 
muscles Plastei was found to be impossible in the uppei jaw A tempoiai)' 
apparatus was made in vulcanite w'lthout any teeth on it, the 
vulcanite block being attached to an edentulous uppei ' “Icanite plate 
a locking bolt on each side When in jjlace m the moutli with lie ^ 
locked, the mouth was kept fixed m the half-open position U 

lelt that a tempoiai y appaiatus of this iiatuie would keep the sol p. 

moulded dm mg the process of healing ricatiicnl 

I„ a ve,y sho.t time, rt vas ob>,ous that the la.ge 

tissue foimjng ill the flooi of the mouth undel the tongue «as £ . } 
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the loNNei Im aucl soft tissues of the dun in\% luls I usked Mi Slupu in , I. ^ S 
the patients piu ate dentist to eomc up to the hospital and consu l nilh im 
as to the best means of combating this ddheidlv e dec idcd to as >. i 
Flank Colyei to adiisc as to fiiithci tiealnicnl He \cu kuidh came do\\n 
fiom London, and suggested to the siiigcon that the oids nas to slop this 
contiaction nas to opeiatc again icmoic the ciciitiieial tissue and lino the 
flooi of the mouth nith epithelium Sii Fiaiik Colvci laid gic.il si less on 
the fact that the appaiatus eicntiialh designed should be as licai v as possible- 
being piefeiably made ol metal 

The hist difTiculty nas the question ol some ictcntion appaiatus lo hold 
the ‘epithelial inlay’ m position until union had oeeuiicd The llooi ol the 
mouth anteiioi to the tongue nas filled mth Stent s eomposition and eaiefulh 
moulded as fai as possible to the oiiginal coiitoui ol the chin Hus iilieii 
haid, ivas held m position nhilc a composition mijiicssion nas taken ol the 
lowei pait of the face A model of this facial impicssion iias east, and a metal 
splint made of ahimimuni, stiuck up to fit the model T\%o pioecsscs ol 
metal iveie earned up ovei the lonei hp and bent lound so as to hold a liimj) 
of Stents eomposition mateiial fiinily in the (looi of the mouth 

On Mai eh 9, 1923 the fust opciation Mas done and on ^Liieh 28 the 
c'catiicial tissue nas ficcly cut an ay, composition being caicfullv moulded 
to the llooi of the mouth and liimlv fixed to the ‘juoccsscs’ tomiiig ofl 
the chm spimt The splint and the attached composition mcic icmoicd 
hom the mouth, and the Tlueisch giafts caicfully laid on the nndci suilace 
of the composition The ndiole appliance uas then dio])ped into position 
a foul -tail bandage being attachecl to the splint, foi mIucIi slots had pic- 
viously been cut, and fixed vound the head m the usual maniici M hen the 
appaiatus Mas finally m position Mith the mouth fiimly held by the sjilinl 
111 the half-open position, a tiacheotomy M'as found to be necessaiy, as the 
mass of composition in the llooi of the mouth nas holding the tongue back 
and so impeding lespiiation 

On Apiil 5, eight daj^s latei, the appaiatus Moiked loose and had to be 
huiriedly lemoved I maj-^ say that cluimg this tune the patient Mas veiy 
helpful m keeping as still as possible, despite consideiable discomfoit fiom 
uncoil tiollable salivation, etc The skin-giafts Meie found to have adheied 
leiy veil to the fiooi of the mouth 

On Apiil 7 I took impiessions in plastei-of-Paiis and designed, Mith the 
'c 11 °^ Hhight, my mechanic, an appliance foi the loiiei jan consisting 
o \\estons fusible metal The metal Mas cast lound six fiont teeth and 
a s ot luiiinng backMaids fiom the legioii of the second jnemolai Mas cut on 
each side A Victoiia metal hmiig Mas soldeied into these slots, and the 

soldeied into the appliance anteiioi to the 
hat the springs iihen attached avouIcI Moik and lie m the mooves 

tificmntrifiock?,n cauying six front teeSi, Mith 

Meie nmd? Ill the A ^ Slots similai to those cut m the loAver 

SAUA erAtrittaehe r Bolts and 

e attached m the usual mannei m front of the slots This sneeial 

o«M,g ,0 the ptcoe.,,, ,aga.d,„|the 
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of the stumps of the ascending i ami Spinigs fitted m the oidinaiy way ould 
Jiai'e jammed against tliese stumps and inteifeied with all movement 

When the appliance was leady to put m the mouth, I tound to my 
disappointment that shiinkage had again taken place, though not to such 
a consideiable degiee as occuned aftei the oiigmal opeiation The lowei 
appliance nas too laigc and had to be lemodelled to a new impiession In 
oidci to avoid this accident occuiimg again, I had a metal base, without 
teeth oi giooims immediately cast to the new nnpiession, and aiianged foi 

the patient to Aveai it as long as 
possible each day The completed 
appal atus was finally put in the 
mouth on Apiil 20 

I found that not only did the 
wealing of the appliance stop all 
fuithei shiinkage, but it became 
possible fiom time to time, gradu- 
ally to inciease the size of the 
liough in the flooi of the mouth 
by additions of Stent s composition 
to the outei suiface of the appli- 
ance These composition additions 
weie finally replaced by an addition 
of estoii’s fusible metal to the 
oiiginal appliance 

The patient left the hospital on 
June 7 having gionn a beaid 
(Fig 351) His sjieech and appeal 
ance neie iaiil> good, his chief 
difficulties weie masticating and 
somewhat uncontiollable salivation 

Fioin the dental point of view, I wish to expiess my thanks first to Sir 
Flank Colyer foi his inteiest in the case and ins invaluable suggestions 
Secondly, I feel veiy much indebted to mj'^ mechanic foi his skilful woik and 
help m designing a suitable appaiatus for a veiy laie type of case 

The patient originally saw Mi Shipway regarding the mci easing size 
of his lowei jaw, Avho sent him in to the hospital for advice and treatment 
Ml Shipway followed up the case ivith me and is non keeping a periodical 
watch on the patient 



Fig 351 — Portrn t of pntient ten month- 
after plastic operation 
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VISITS TO SURGICAL CLINICS AT HOME 

AND ABROAD 


SOME OF THE SURGICAL CLINICS OF STOCKHOLM. 

(Slptkmber 22 - 26 , 1023 ) 

We fiist visited the Clinic of Piofcssoi Gosta Foissell and Ins colleagues 
at the Radium Institute This is a hospital of tlnilj-tMO beds with a \eiy 
complete out-natient depaitment and facilities foi ti eating patients with 
ladium and X lays It w as founded by the Cancel Society of Sw eden in 1917, 
and IS now lecogmzed by the Goveinnient, which pays the tiavelhng expenses 
of the patients^ who thus have no excuse foi not coming as often as is 
necessaiy, not only foi tieatment, but also that then aftci-piogicss may be 
watched ' Theie weie 832 in-patients duiing the last yeai, and 1533 tieat- 
ments with ladiuni weie earned out, the chnic possesses 1353 ingim of 
ladmm There aie five sets of appaiatus foi deep X-iaj-^ tieatment, 6200 
* deep tieatnients^ weie given last yeai Theie aie tw'o sets of diathcimy 
appaiatus The hospital is the only one of its kind m Sweden, and diaws 
its patients from the whole countiy Some opeiable cases of cancel aie 
treated, but only those m which amide expeiience has showui that the 
lesults are as good as, oi bettei than, those wdiich follow oidinaiy suigical 
lemoval Among such cases aie those of cancel of the face oi skin elsewdieie, 
the neck of the uteius, and exteinal sai comas In all othci conditions only 

mopeiable cases aie dealt w'lth, so that the lattei foim the vast majoiity 
Diathermy is being used moie and moie, and last yeai 155 operations bj'- 
this method were peifoimed Yeiy often electiic coagulation, ladium, and 
X-iay theiapj^ aie used m conjunction The diagnosis of all cases is deter- 
mined by lenioial of a portion of the growth and micioscopical examination 
The naids were visited and a senes of cases demonstrated They 
were frankly discussed and some w'eie extiemeli'' inteiesting Those w^oithy 
of special mention w'eie (1) Sarcoma of the nasopharynx, inoperable in 102] 
now apparently well alter tieatment wnth ladium and X ia3'^s , ( 2 ) Thiee 
cases of malignant disease of the thjnoid wnth apparent cuies — one a case of 
cancel, the other two of sarcoma The case of cancel of the thyioid wms in 
a woman, age 45, who had been operated on in January, 1921, as it was then 
t loiight to be a case of simple goitie As the growdh proved malignant, the 
opeiation had to he abandoned X-iay tieatment w'as given in Februaiy 
and April, 1921, with veiy little benefit In May and June deep X-rav 
heiapi was used with some benefit, but the symptoms of myxeedema 
giadually del eloped This was treated with thyioid extract and the X-rav 
therapi was coiitmued By Xoa ember there were no signs of malignant 
isease, and since that tune she has piogiessively mipioi ed The nij^xcedema 
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the ^^ovu^d IS t^e\ei attempted The time taken fm the opciation ^^as one 
horn In fa^om of this piocednrc it m.is mged that thcic i\as less shock 
theie nas no pain afteniaids and the icmoval ol the gionlh i\as pist as 
thoioufrh as by oidinaiy dissection and tlicic i\as no usk of imjilanling 
cancel 'cells It is claimed that, while by oidinaiy opciatn e incasiiics smgeons 
haee to admit 25 pei cent of local iccmicnccs, this mclliod gi\cs only i ]ici 
cent as the method has been in use foi only two >cais at the Insiitiite il 
Mas fiaiikly admitted that it nas much too soon to speak Mitli any ceitaint> 
Moieovei appaiently inopciable cases could be ticatcd much moic thoioiighly 
foi example if the giontli Mas fixed to the iibs the lattei could be ticatccl 
by diatlieiniy and the cooking continued doMii to the plciiia The cooked 
pait of the libs Mould subsequently scpaiatc as a scqucstiiim, and m one 
case the exposed suiface of the lung healed into the Mound As a lulc it took 
tliiee months to gianulatc up aftei the opciation , skm-giaftmg M’as not often 
necessaiy and, if done Mas usually iinsatisfactoi v, OMing to the fact that all 
patients Meie tieated Mitli X lays foi six Meeks altei the opciation Scicial 
patients mIio had been opciated upon by this method Meic then shoMii in 
vaiious stages of then convalesceiiec and aftei They all agieed that they 
had suffeied no pam , the use of the aim Mas excellent , thcie was no example 
of ‘sMollen aim’, and the scais wcie soft and movable 

Di J Heyman, mIio is in chaige of the gynrceological cases, then ga\c 
us some statistics of cases of cancel of the cciMx tieated at the Institute 
These had lecently impioved, as most of the gynaicologists noM" sent all then 
cases of cancel of the ceivix foi tieatment, it being iecogni7ed that the lesults 
Meie bettei than those obtained by the Weitheim opciation and that a 
smallei piimaiy moitahty Mas involved The}’’ Mcie tieated by diatheimy, 
radium m uteius and vagina and deep X-iay tlieiapy 

Altogethei this visit pioced extiemely inteicsting and suggestnm, and 
Mas a gieat tribute to the woik being done undei the stimulating peisonality 
of Foissell The way in M'liich he displayed the efforts of liis assistants Mas 
quite chaiming, and, as eveiyMheie in Sneden, they Meie all so considerate 
as to addiess us in English, only occasionally having to be helped out by a 
Snedish suigeon from Kolniai, Di EdMon Hellmg, mIio acted as a Moiling 
inter pi eter and a delightful guide throughout the nliole of oui iisit 

In the afternoon a visit M'as paid to the Clinic of Piofessoi Jacoba^us at 
the Seiafimei Hospital The Piofessoi demonstiated his method of thoiacos- 
scopy on a case in Mdiicli he had attempted to pioduce aitiflcial pneumothoiax 
or the tieatment of tubeiculosis of the light lung The patient M'as a man 
a out 23, a diabetic mIio had been tieated foi this malady Motliout success, 
an as the Piofessoi said, Mas ‘smely lost’, Mdien insulin Mas tiled MOth 
lama ic effect The lung infection had developed after the diabetes The 
? '^"rani s lOM ed that the lung had not collapsed, OMong to an adhesion 
that the of pleura The Piofessoi thought 

tiic canteTv undei "ir pioposed to divide it Mith the elec- 

, dnect vision by means of the thoiacoscope The oneiation 

light amiltc thma 
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way In Di Key s opinion, this lathei than oichiclcctoniy is the operation 

Dr Key then nent louiicl his Aiaids and showed sc\cia\ patients 
with tubeicnlosis of the lung who had been ticatcd by tlioiaco]ilasty The 
Professoi also demoiistiated, by means of lantern slides, the technique ol 
Reisslei, which he employs in the tieatment of fiactviics A woman, age 50 
w-as opeiatcd upon foi uiiunited fiactmc of the neck of the femui by insci- 
tion of a bone peg eut fiom the tibia This was done in June and the icsiilt 
seemed veiy satisfactory, but the patient had not yet been out of bed In 
tins method screAis and nails aie used lathci than plates The toitcx of the 
bone IS tapped to leceive the head of the sciew He einphasi/ed the point that 
fractures should be operated upon as soon as possible aftei then occuriencc 
and compared the uigency of opeiatmg upon fiactuics paiticulaily spiial 


2 1 
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fiactuies of the tibia, with the uigency of operating upon acute appendicitis 
anc strangulated lieinia He also demonstiatcd, by means of lantein slides, 
a case of diaphiagmatic hernia m which the stomach was m the thorax An 
u cer lad developed on the lesser cmvatuie and this had leaked The 

VZTo . «'''thod and then the 

closed S T abdomen, and the opening in the diaphragm 

hS been ^ I uninteirupted lecovery No abdominal mcismn 

of onotlmr case 

lacfiocnm liifficulty m swallowing m a man, age 5S Fiom the 

remS bi r “T-'f ‘ roe6,Jmnm. th,7 

™ed by tiansiilenral operation, and tnened out to be a large eaUed 
Demon, hat, ons Mae then made by the rad.olog.st of the hospital. Dr 


642 THE BEITISH JOUENAL OP SUEGEEY 


Alsa Akeilund He fust showed his spual secondai3r diaphiagra a modifica- 
tion of the Bucky-Pottci diaphragm The ladiogiams taken iiith the aid of 
this a])paiatus weie excellent and showed much moie detail than is usually 
seen He also demonstiated a senes of ladiogiapiis of duodenal ulcer in 
which the findings weie exaetlj’’ analogous to those of gastiic ulcei The ulcer 
could be seen there nas a coiiespondmg niche with leti action and an 
exccntiic position of the pyloius Akeilund insisted that in order to obtain 
these results a careful technique uas required, and especially an intimate 
co-operation between fiiioioseopj’' and lontgenogiaph}^ He recommended 
examination in an upiight position 

On Sept 25, we visited the iMoib}’’ Hospital and Clinic of Dr K H 
Gieitz This institution is seven miles out of Stockholm, and we weie 
due at 8 o’clock, but the eailj'- moining diive through clraimmg country 
was most enjoyable He fiist ojreiated upon a tuberculous kidney using a 
lumbar incision, wdiich w'as held widety ojren bj^ a powerful rib sepaiator 
The kidnej% with about eight inches of the ureter, wms removed The next 
case operated upon was an ulcer of the stomach wutlr hour-glass conti action 
The distal poition of the stomach with the ulcei rvas lemmed The resection 
was commenced bj'^ hgatuiing the right gastio-ejriploic arteiv at the proposed 
site of section, thus enabling the lesser sac to be opened this allowed traction 
to be made on the stomach, and it w'as contended that the coionaiy vessels 
were thus moie easilj'' identified and ligatmed The continuity of the gastio 
intestinal canal was lestoied by uniting the jejunum to the poster loi w'all of 
the stomach by Roux’s method en Y The time occupied was one houi fifty 
minutes, great care being taken wnth the laige amount of sutuiing which the 
method entailed If the Polya method had been folio w'ed, the opeiation 
would probably have lasted just over the hour 


The Professor next operated on a case of ostertis fibiosa of tiie uppei 
end of the left femui nr a gnl, age 16 The diagnosis rvas doubtful Clinic 
ally it W'as tuberculous but the radiologist sard it w'as osteitis fibiosa Some 
curious-looking material rvas scooped out of a carnty in the gieat tiochanter 
and the space left m the bone filled w'lth a fat graft The pathologist exam- 
ined the material removed, and before w'e left the hospital w'e learned that 


he conflimed the radiologist’s opinion A senes of cases w'eie tJien demon- 
strated, including one of general thyioid malignancy, and two of general 
adrenal malignancy Of the lattei, in one ease a tunroui reported to be a 
hypernephroma had been removed from the left humerus, but no tumour 
could be found clmicallv in the renal regions in the othei a Iiypeinepliroma 
had been removed from the brain, but no renal tumour w'as demonstiable 
This hospital has a very laige amount of mateiial, and we weie inforinec 
that about 2000 operations were peifoimed yearly by the Piofessor and wo 
assistants On the afternoon of our visit a fuithei senes of opeiations were 
carried out, including two other cases of resection of the stomach 
In the afternoon a visit w'as paid to Sabbatsbeig’s Hospital, o i 
of Dr Hybbmette This is the Municipal Hospital, of 

Dr Hybbmette first demonstiated, by means of lantern slides, se' ‘ 
bone-graft, and afterw'ards show'ed the actual patien s ley 
graft for syphilitic deformity of the nose and foi plastic opeiat 
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lowei ^a^v aftei lemoval fov tmuoui In the lattei case an cvccllent lamus 
had been made fiom the ciest of the ilmm He then showed cases of aitlno- 
plasty of the hvp'jomt, the fnst case being one of congenital hip disease in a 
man, age 22 In this case a nen aeetabnhim had liccn made iMtli a bmi, 
fat mseited into it and the head of the bone fi\ed into tlie new joint by 
sutures tluough the capsule The functional icsnlt nas good aftci tins opcia- 
tion, but theie nas imeision of the leg Tiie fcmui nas thciefoie divided 
and the lonei fiagment extevnally rotated, so that the foot was in good 
position The result obtained after the second operation was excellent, the 
man -walking -with great comfort and being able to Hex the hip-joint The 
second case of aithioplasty nas undertaken for septre arthritis rrhiclr had 
produced ankylosis of both hip'joints and one of the knees m a child, age H 
Aithiopldsty had been done on the left side and osteotomy of the neck of the 
femm on the right side, nith the object of making a ]iseudo-arthiosis The 
knee-joint had not been touched The icsult nas \ciy satisfactory 

Lantern slides neie shonn illustiatmg cases of lecmient dislocation of 
the shoulder -joint, paiticulaily one m a man about 40 years of age It rras 
maintained that m these cases there is aluays a defect in the lonci maigm 
of the glenoid cavity due to fiactuie If a radiograph is taken nith the aim 
fuliv extended above the head, this defect can always be seen Di 
Hybbmette treats such cases by a bone-giaft from the tibia to fill up the defect 
He does no slinging operation He maintained that he got perfect results 
Two cases neie demonstrated ol myeloid sarcoma of the shaft of long 
bones, one being of the tibia which was excised and a graft put in from 
the opposite tibia The result shown was perfect thirteen months after the 
operation Tire other case rras that of a grrl, who at the age of 16 had a 
spontaneous fracture of the left humerus, due to what appeared from the 
X-ray to be a myeloid sarcoma This case w'as treated witlr splints and deep 
X-ray therapy The fiactuie united and the sarcoma disappeared As there 
W'as no operation, the diagnosis is in doubt m this case 

The last case showm w'as a -woman, age 47, the subject of successful 
embolectomy She had a vahmlar lesion of the heart The embolus bad 
lodged in the left femoral artery, where the profunda is given off The opera- 
tion was done six hours after the onset The embolus was removed and the 
aiterv stitched up and when w'e saw' the patient eighteen months after the 
operation, she appeared to be perfectly well, with normal circulation and 
tunction m the limb 


After the demonstration a visit was made to the w'aids and to the opera- 
tion theatre The first operation was an arthroplasty for ankylosis of the 
proximal inter phalangeal joint of tire middle finger following acute sepsis 
ne ends of the bone were shaped by means of a burr, and a graft of fascia 
tendm. between them after division of the extensor tendon, the 

w m positron This 

and lul a^istri" Professor 

the natellT i ' , biceps and gracilis w'ere grafted to 

rei eg ''ad been similarly tieated fourteen days previously 
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On tlie same evening, we weie enteitained by the Swedish Society of 
Physicians at tJicn weekly meeting They meet m a commodious, thiee- 
stoiied building elected tuo yeais ago by the Society On the giound flooi 
theie IS a laige Icctuie lOom, with accommodation foi about 300, and heie 
the weekly meetings aie held, on the second floor is a laige library uith 
reading and committee rooms The uppei flooi is used as a social club, and 
contains a spacious dining room, wheie supper is seived aftei the meetings 
The Snedish Society of Physicians was founded m 1808 It has met ereiy 
Tuesday ei'ening since, except drmng tuo months nr the summer of each 
yeai, nlien no meetings are held In addition to what mighl be called 
the General Meeting on Tuesday evenings, when papers of general inteiest 
are read and discussed, there are subsidiar}^ sections embracing the various 
specialties, these meet on different evenings to discuss more ‘specialist’ 
papers Many distinguished British medical men have been elected members 
amongst otheis aie the names of Astley Cooper (1813), Edward Jenner, 
Richard Bright William Bowman, James Syme Thomas Huxley, Joseph 
Lister (1881), Ronald Ross, Victoi Iloisley, John Langle}’’, and William Oslei 
The Retziiis Gold Medal has been an aided to Piofessoi Langley (1912) and 
to Sir Charles Sherrington (1922) 

On the occasion of the Club’s visit the fiist paper read was by Piofessoi 
Aschoff on “ Infection and Re-mfection in Tuberculosis of the Lung ” The 
Professor is an excellent speakei, and his address was very well received by 
the large audience 


He was followed by Piofessoi Einai Key, uho lead a papei on the 
“ Tieatment of Tuberculosis of the Lung by Thoracoplasty ”, detailing 
his exiyeiieiices of the operation since he commenced the senes m 1915 
He has operated upon 60 cases, and, though a sufficiently long period 
Iras not yet elapsed to judge of the ultimate result, at the present time, 4 
out of the 7 cases operated upon in 1916, and 4 out of the 11 cases operated 
upon in 1917 are back at woik and fiee from simiptonrs I7p to the 
3 ^eai ending 1921, out of 51 cases operated upon, 15 are back at woik and 
free from sjTOptoms, 10 are improved, 5 were made worse, 5 died shoitlv 
after operation, 11 died subsequently of tubeiculosis of the lung, and 5 of 
some othei disease The lecturer lard great stress on the neeessity of doing 
the operation under local anaisthesia and in trvo stages The paper was 
discussed b}"" Professor Jacobreus, who had made the diagnosis and examined 
the chest m the cases related by Key, both before and after opeiation He 
stated that rrr all but 3 of the 60 cases there were signs of the other lung 
being affected, as determined either bj'' clmieal examination or by X rays 
The general rule is to wart for six months aftei deciding that operation might 
be of benefit If at the end of that time theie is no change iii tire jess 
affected lung, then the worse side is operated upon The disease on the Jess 
affected side may be aggrar ated after the operation, but the ultimate lesu 


on the whole maj’- still be good p 

Dr Olivecrona then showed the specimen and read the no es o a 
on which he had performed embolectomy of the right femoral ^rteiy 
Sept 22 This day was a Sunday during oui rusit, and 
very kmdty tried to get in touch with the members o oui p^ o 
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thinking that they iioiild be inteiested m the opciation Tlie case iias of 
exceptional mteiest, as the patient had an embolus successfully lcmo^cd 
from the left femoial aiteiy tnelve months picviouslv by anotlici siiigeon 
The patient nas a woman, age 40, A\ho had siiffcicd fiom valvulai disease 
of the heart foi many years On manv occasions theie had been pulmonaiy 
emboli, and once an embolus in the light kidncv On Sept 21 she noticed 
pam m the light foot Next day at 2 pin the light foot and lonci jiait of 
the leg became numb and the pam vciy scvcie She was taken stiaight 
to hospital, and at 4 pm the diagnosis of embolus m the light femoial 
avtery was made The light foot was cold, and this coldness extended to a 
point five inches below the kiice-joint There was anaesthesia of the light 
foot to light touch, and the sensation ol pinprick was delayed No pulsation 
could be felt in the popliteal aiteiy, but it could be felt iii the femoial aiteiy 
just below' Poupait’s ligament A blood-piessiiic apparatus showed no 
oscillation when applied anywhere to the right leg, except just below Poupait’s 
hgameut The exact site of the embolus could not be determined The 
popliteal artery was first explored under local anaisthesia but rt w’as found 
empty The femoral artery w'as next explored, and an embolus found to be 
lodged just w'heie the profunda branch was given off The circulation was 
controlled by clamps, the artery opened by a longitudinal incision, and the 
embolus removed The artery was stitched up by a continuous suture of 
fine silk When the wound made for the exposure of the popliteal artery was 


stitched up, theie w’as good pulsation in the popliteal arteiy Four hours 
latei the foot was quite w'arm The specimen shown had thiee clots 
attached, as if showung the division of the femoral artery into the iriofunda 
and superficial blanches 

The development of the operation of enrbolectomy is largely due to Bi 
Eiirar Key An important paper on the subject by this surgeon w'as published 
111 Suigeiy, Gynecology and Obstetiics, March 1923 


On Sept 26, w'e visited the old Univeisity town of Upsala made 
famous in the history of surgery by the late Professor Lennandei A new 
hospital is well advanced in the piocess of building The old clinic, dating 
from 1860, is still in use, and it was there, in a reij' old-fashioned operating 
theatre that w'e found Professor Nystroem at work 

The fust opeiation performed wms for fixation by the Albee method m 
u eiculous disease of the spine The patient wms a boy, age 14, wdro had 
een treated by Professor Waldensti om’s method for six months, whereby the 
angulai cuivatuie had been reduced from 90° to 30° Scoliosis was present 
notable that the Professor did not w'eai gloves The usual 
cuned incision was made, the spines above and below the site w'eie divided 
> a ciiculai saw, and the division was deepened by a chisel and hammei 
re grait winch was taken fiom the tibia included the periosteum 
fom . opeiation was undertaken for a fracture of the right humerus 

This ^ Prerrousty m a woman, age 65, in which a false joint had formed 

"ood noJitl pioceeding Ultimately the hones were got into 

.ood position, and a bone-graft taken fiom the tibia was inserted 

Hme chromo\TT^^^?*rf especially his method of treating 

r.e chronic ulcers of the leg I„ all cases the Wasseimaim reaction was 
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done fiist If any vancosc veins veie pieseut, these weie excised as a pie- 
hminaiy opeiation, but the laiity of their octuiience in these cases was 
commented on As a piepaiatoiy tieatment, patients weiekept at absolute 
lest foi two weeks, duiing which the ulceis weie diessed vith subaeetate of 
lead riie opeiation consisted of a veiy wide and fiee excision of the whole 
ulcci, well beyond tlie appaicnt edge, mtli all the scai tissue down to the 
muscles and tendons All fascia was excised, but the peiiosteum of the tibia 
was caiefully picseived Haemostasis uas attended to most carefull}^, and 
then the whole siiiface was immediately skin-giafted by the Thiersch method 
A veiy poious diessmg was applied so that anj'' dischaige could get through 
The anaesthesia uas eithei local oi spinal In the cases shown the ulceis 



Fig 3t 3 — Profe=i°or Waldenstrom demonstrating his method of preliminary 
treatment of Ljpliosfs m tiihercuJons of the spme 


were healed No details as to the numbei opeiated upon veie given , second 

operations had sometimes been done ti f. 

Dr J W Nordenson gave a demonstration in the Ophtha mic epai 
ment of Piofessoi Gullstiand’s lamp and ophthalmoscope it i tie a 
the disc and macula was seen magnified one hundied times „fpccnr 

Some of the membeis visited the Depaitment in charge o i 

Barany, of international otology fame TTnsala 

In the afternoon a v.s.t „a, pa.d to the old toS,’ 

nheie public dissections were made in the time of a e 

the Swedish anatomist, who shared m the discoveiy o Goians 

On Sept 26 the Clinic of Professoi Henning Waldenstrom at St Goi 
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Hospital Mas the icnclc/\ous In the Mauls mc saM patients uiulcigouig 
various foiiiis of tieatnient The eases mcic all cliihlicn, and mostly exam- 
ples of tubeiciilosis of the bones and joints Those m the I'lnscn light 
looms included bone tiibci ciilosis Mith sinus loimation and eases Mith 
amjdoid disease All shoMcd icmaihablc imjnoscmeni nndei this lieatmcnt 
Details of the tieatment of tubeiciiloiis disease of the spine neic itilly dis- 
cussed Befoie doing aiiv opeiation loi fixation in these eases, gieat sliess 
Mas laid on the nccessitv of the piclimmais tieatment to icclnee the kvj^iliosis 
as much as possible This Mas elone bs lest and sjilinting bv the ‘Walelen- 
stiom’ method mIiicIi is mnth as folloMs Immediatclv on admission the 
child has a piaster jacket accuiatclv fittcel to its back mIiiIc it is lying on its 
belly suppoiting the chin Mith both hands the elboMs being on the bed This 
jacket IS then suitably padded and the thild lies m it until the gibbosity 
disappears oi becomes stationary The jacket is raised from the bed by a 
Mooden support so that the spine is extended The child is ne\ ei alloMcd 
to sit up foi any leason Mhateici It is tinned bj"^ tno niiiscs one at the 
sliouldei, the othei at the buttocks Each Meek more mooI is put into the 
jacket undei the gibbosity, so that the jnessvne on it is incieased {Fig 353) 
The ayerage length of time foi this pieliminaiy tieatment piececlmg opeiation, 
IS eight months So fai as the gialt is conceincd, the Piolessor insisted that 
it must extend at least the length of tuo leitebirc aboye the disease and 
tM'o beloM 


An opeiation M^as done on such a case m Mhich this pielimmaiy tieatment 
had been earned out The spines M'eie split Mith a Key’s saM and the cut Mas 
deepened Mith a knife, theie M'as sciy little trauma The giaft Mas taken 
from the tibia and included the crest In adults it is impossible to get cancel- 
lous bone if the crest only is taken it is therefore cut fiom the subcutaneous 
surface of the tibia Tire graft in the case mc saM' M'as fixed in positron by 
silk ligatures The patient’s OM'ir jacket is replaced after the operation He 
IS turned only tM'ice in tv'O months After being m bed for tuo months he 
is alloM'ed up with a corset The case ojreiated upon Mould M'eai a corset 
or a year at least Professor Waldenstrom then gave a lantern demonstia- 
lon of his method of tieatment He had operated upon 101 cases in the last 
en 3'ears The results shoun Mere excellent, and included patients of all ages 


This brief account of our visit supplies onty an outline of M'hat Me saM 
ut it Mould indeed be incomplete if it did not mention the many kindnesses 
and the unbounded hospitality Minch met us eveivM'here 
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A STUDY OF INTRACTABLE PAIN RELATIVE TO 
RHIZOTOMY AND SPINAL SECTION. 

Bv R C SHAW, Man curs rcR 


At a meeting of the Suigieal Seetion of the Roj’^al Soeiet}'- of Medicine m 1911 
Ml Hey Gioves, m a papei on iliizotomj’-, dien attention to the fact tliat 
Mdiilst section of tJie posteiioi spinal loots ivas folloived by faiily satisfactoij’’ 
lesults in cases of spastic paial 3 '^sis, this pioceduie was not effectual foi the 
tieatinent of intiactable neinalgias Theie was a failuie of ihizotomy to 
cuie pain in about 75 pei cent of cases Again, in a papei published in the 
British Journal or Surgery of Oetobei, 1914, a synopsis of the lesults of 
ihizotoiny in the liaiids of its leading Biitish exponents showed veiy little 
piogiess tow'aids the peimaiient cuie of pain of this chaiactei An analysis 
of 15 cases of ihizotomy exhibited 8 complete cuies, but of this numbei 3 had 
pain 111 a stiictly localized peiipheial aiea involving only one spinal loot, and 
W'eie lelieved by dnusion of that loot, a feature wdiich places these examples 
m a gioup pecuhai to themseh'-es, contrasting stiongly w’lth tlie laige majority 
of cases wnth intiactable pain tieated by ihizotomj^ Thus, of the 8 cuies 
only 5 may be said to typify the aveiage foim of case encounteied Of the 
lemamdei of the 15, 4 w'eie complete failuies, and 8 may be discounted ow'ing 
to complications Tuining to the lesults of posteiioi ihizotomy foi the painful 
ciises of tabes doisahs, the figuies are moie encouiaging, m Forstei’s hands 
the peicentage of completely cuied is given as 49, and of the lemaming 51 
pel cent wdnch lepiesents total failuies and cases impioved but not cuied, 
the latter foim 33 pei cent, whilst the English peicentage of cuies would 


appeal to fall below these figuies 

The failuie of posterior ihizotomy to abolish pain m the gieat majont\ 
of these cases is a stiikmg feature wlien compaied wuth the successful post 
opeiative results following excision of the Gasseiian ganglion in cases of 
persistent tiigemmal nemalgia In 1902 Kiause had had no lecuiience of 
pain in any of his 36 cases of gasseiianectomjf, wdiilst Keen in 1898 had 2 
lelapses out of 14 cases, and these weie due to incomplete opeiation Morpho 
logically the Gasseiian ganglion coiiesponds to the ganglia on the doisa 
spinal loots, being anatomically in association wuth the same type of fibre, 
and yet we aie faced wuth the anomafy of divergent results on extnpation o 
these stiuctuies, pain mvaiiably being leheved m the one case, but m le 
spinal region frequently lecuri mg In this association it may 
to diaw^ attention to the fact that a psychieal element, although in u i a 
present m many cases of long-standing pairf, as shown a ® cnfnal 

of hysteiia, is not m an)'’ w'ay accountable foi the majoiity o ai 
ihizotomy , for, m the fiist place, cases exhibiting pionounce 

symptoms have been definitely cuied by .Jlmmal ncmalna, 

these cases is the pain moie smeie than m those of tiigemmal ncm „ 
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^^hlch from its anatomical situation and connections one might expect to 
make a mme inonoimced psychical impiession than, foi example, an equally 
seveie pain in' the lumbai legion, and yet as ne have seen fiom the post- 
opeiative lesults, loot-iesection oi extiipation of the ganglion ol the lilth 
neive is an eminently satisfactoiy piocedme, factois which weigh hcaAih* 
against a psychological explanation of the faihiies in doisal ihi/otoiny 

The peisistence of the pam aftei the seveiance of what is held to be the 
pimcipal affeient path to the cential neivous system gives gionnds foi the 
supposition that an accessoiy-sensoiy channel may exist 

111 studying the lesults of posteiioi ilnzotoiny, the phenomena mav be 
divided into two gioups (1) Objccltve , (2) Subjechvc 

Objective Symptoms — In tins gioup we lia\e foi consideiation the 
resultant amesthesia Dealing piimaiily with the ceivico-doisal ilnzotomies, 
the cases fall into two classes those which piesent complete aiiaisthesia to 
all the usual stimuli, and those in winch it is incomplete Among the latter 
IS a case of Iloisley’s, lepoited by Head, of posteiioi ihizotomy of the 5th, 
6tli, and 7th ceivical loots foi neuialgia In this subject theie was no loss 
of deep sensation above the wiist, noi of vibiatoiy sense in the foieaiin and 
aim In such a case tlieie is alnays the possibility of oveilap fiom the 8th 
cervical or 1st doisal loots Hey Gioves lepoits a case in nlnch he peifoimed 
rhizotomy of the 6th, 7th, and Sth ceivical and 1st dorsal loots foi spastic 
paralysis of the arm, in winch the anresthesia was confined to a stiip along 
the nliiai side of the hand and foieaim, including the little and inig fingeis, 
and ceasing two inches above the elboiv The spinal segments usually assigned 
to the foieaim and hand aie the 6th, 7th, and Sth ceivical and 1st doisal 
Are ive to accept this case as an example of extensive oveilap fiom the Sth 
cervical’ A patient of Sir William Thorbuin’s, ivheie lesection of the loiver 
four ceivical and 1st doisal posteiioi roots had been perfoimed manifested 
deep sensibility every where in the affected aim, whilst cutaneous aiitcsthesia 
ivas veiy patchy An mteiestmg light is thiown on the behavioui of these 
aieas of sensation after posterior rhizotomy by the follorving trvo cases 

In the first example a patient of Abbe’s suffering from brachial neuialgia, 
the left 6th, 7th, and Sth cervical and 1st dorsal posteiioi roots w^eie resected* 
followed by complete anaesthesia in both fiont and back of the left hand, 
extending one to two niches above the wiist, and also on the dorsum of the 
oieaini, and the side and doisum of the upper arm to about halfw'ay above 
tie elbow, elsewhere sensation wms completely retained Re-examination 
o tie same patient seven years latei demonstrated only diminished tactile 
sense oi the ulnai and median distiibution, with analgesia ovmr the same 
^ elbow tlieie was no gross disturbance of sensation 
le othei case, a patient of Bennett’s, was suffering from acute ciises 
the left leg w'hich had proved intractable to peripheral opeiation* 
mimed peifoimed on the low'er 4 lumbai and 1st sacral loots , 
couesn'^ a' opeiation, amesthesia was complete in the limb aieas 

befoie tl' sev^eied loots, but duiing the remaining tw'elv^e days, 

mid succumbed to a ceiebral Iiaemoirhage tlieie was a steadj 

so tint- lestoiation of sensation m the amesthetic aiea, so much 

le opcratoi was satisfied that if the man had lived the lestoiation 
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A\ould lla^c been lo an almost noinial degiee Post-moitem examination 
slioMcd tJiat tiieic had been no ic-union of the se^eled loots 

It ^Mll tluis be seen liom these t\\o iMdel}’- sepaiated cases that theie 
may be a slo^^ oi ia]nd icgam of the lost sensation in the aieas of the cut loots 
Fiom the objective side alone it is cleai that some fuithei explanation of the 
incomplete an.cstliesia and lecoAeied sensation must be sought beyond that 
of nei \ e oimilap fioui adjacent unsevcied loots 

Tinning to the cases of jiain tiises in tabes doisalis a similai inconsistencj^ 
of the effects of posteiioi ihij’otomj'- on the objective sensoij'^ phenomena may 
be instanced, both of 11111011 passed undei peisonal obseivation In the first 
case, suffeiing fiom scveie gastiic cases Sii William Thoiburn had peifoimed 
jiosteiioi ihi 7 otomy of the 5 th to the 9 th doisal loots, vith resultant complete 
anaesthesia of the skin fiom the 5 th 11b to the umbilical plane on the left side, 
whilst a tactile sensation was letained in the muscle wall, deep piessuie stimuli 
being localized to vithm one inch of the point of maximum stimulation In 
the second case, also foi gastiic cases, the same opeiatoi had lesected bilateially 
the 5 th to the 8 th posteaoi doisal loots Examination of this patient six j^eais 
latei showed a coaesponding cutaneous anaesthesia fiom the lei el of the 5 th 
ab to a plane jiassmg a little above the umbilicus , but, as m the foanei case, 
tactile sensation m the deepei tissues was peifectly letained ovei this entiie 
area the stimuli being faiil}'- accuiately localized The laxity of the skin in 
both these subjects lendeied it an easy mattei to stimulate the same apait 
fiom the deepei tissues, the patient being entiielv unawaie of the stiongest 
piessuie 01 pack stimuli, wheieas the slightest piessuie on the muscle wall 
was leadily appreciated 

Subjective Symptoms — Undei this heading the effects of posteiioi 
ihizotomy on pain will be consideied, jnimaiiR m the limbs Of the laige 
piopoition of neuialgia cases that lelapse aftei operation, some have lecuiience 
of pain immediately aftei lecoveiy fiom the anpesthetic, iihilst in otheis lelapse 
does not occui until weeks or even months have jiassed Considering the 
foimei first of all, in a case of Abbe’s where the 6 th, 7 th, and 8 th ceivical 


and 1 st doisal posteiioi loots weie lesected, the patient was free fiom pain 
on the fiist day, but the symptoms giadually letuined, and by the fifth dav 
an attack of the foimei pain had been expeiienced in the outei side of the 
foieaim, and hand Aftei fifteen days the attacks lessened, and from that 
date foi the next seven jmais, pain ivas still felt, although it w as not so fiequent 
or so seveie as foimeily It is evident fiom this case that jiait of the tiouble 
ivas due to nutation of the posterior loots, a supposition confiimed bi" the 
pathological examination of the resected roots, which showed infiammaton 
changes , but it is equall}^ cleai that some othei sensory channel w as a so 
being nutated A sinnlai mfeience may be made from a case lepoitec 11 
Chavannaz The patient, suffeiing fiom seveie inteicostal neuialgia ladia mg 
fiom the axilla to the mamma, had the coiiesponding inteicos a 
lesected without any lelicf , ihizotomy of the 1 st to Itli posteiioi , 

dorsal nerves only lessened the jiaiii to a slight degiee, sugges mg, roots 

case, that anothei sensory path was functioning although the posterioi roots 
must have participated 111 the conduction of the nritant ’ 

Contrasting with the rapid lecmrence of the subjectn e simptoms 
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typified these cases thcic is a second "loup which show icla]ise aflci au 
iiiteiial often lasting scicial months A man ot 62 ycais suffeiing fiom 
acute pain in the light leg is icpoitcd by Ilildcbiand as having fiic postciioi 
liimbai loots lesected the simptoms being completelv ichcscd foi nine months 
when the pain giadiiallv letiuncd to its foimci sciciiti Similaily a jiatieiit 
of Knapp s, a man of 25 with c\ciuciating nciiialgia m an amputation stump 
of the light aim had the 6tli cei\ ical to the 1st doisal postciioi loots icscctcd, 
with lelief foi seieial months when the pain ictinncd as scvcic as bcfoie, so 
much so that the spinal theca w as again opened and the dn ision of the 
roots confiimed A ease of Iley Gioicss, suffcimg fiom pcisistciit ncuialgia 
of the lelt leg the lesult of an indolent ulcci o\ci the shin, had posteiioi 
ilmotoiny ot the 4th and 5th lumbai and the 1st 2nd and 3ul sacial loots 
^.ftei opeiation theie was complete an.esthcsia of the affected limb, aecompanied 
by ataxia deinonstiating that all usual forms of sensation including kin.esthctie 
impulses had been eliminated along with the pains, the latter, liowccei 
recurred after a lapse of seieial months eventually dining the patient to 
acute mania Although tlicic was an undoubted mental distuibance m this 
case latteily, the pscehical affection might be leasonably attributable to the 
effects of pain, lathei than the pam to be cerebral m oiigm 

In these cases it would appeal that some new channel of nutation was 
giadually opened up undei the influence of ehionie nutation until the stiength 
of the stimuli again pioducecl conscious iccognition of pam 

The same geneial dnision with respect to relapse is evident m the tabes 
cases some hasing lecnueuce immediately aftev opeiation, others lelapsmg 
only aftei seveial months Again, with legaid to the effects of rhizotomy on 
those that lecui, manv are consideiably modified both m lespect to the 
fiequency of the attacks and the seventy of the pain About 27 pei cent of 
64 cases of Foistei’s weie alteied in this way, against 26 pei cent of total 
‘mine showing that, as in the ihizotomies foi neuialgia, the posteiioi loots 
mclubitably share in the mediation of the stimuli , otherwise it is difficult to 
account foi the modification of the pain aftei then section 

From the piecedmg leriew of the clmiral effects of ihizotomy one may 
waive ceitam geneial infeieiices 

, ^ the posteiioi roots aie actnely concerned m the conduction of 

^ majoiity of cases Where posteiioi rhizotomy cuies, this is 

sectmi^ ■'whilst the consideiable alleviation of the symptoms after their 
^ m cases that relapse points to the same conclusion 
doisal some cases of posteiioi ihizotom}’’ of the cervico-dorsal oi 

and that^tr^’ letamed a sensibility to piessuie in the deep tissues, 

IS oiu- lecogmzed m cases wdieie overlap fiom normal areas 

01 the question 

3 3 ^] 4- 

acea althm ^ letuiir of sensation m the ansestlretic 

on nost posteiioi loots weie cut which latter fact wms confiimed 

r ThS examination 

ouliuau is no evidence of any letanred sensibility to 

5 'r£ If' the pam persists 

le lecruience of pain, whethei early oi late, without evidence 
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ot psychical distmbance in many cases, suggests that anothei conducting 
channel may exist ® 


Befoie pioceedmg to examine the subject fiom the physiological side, 
the indications fiom tlnce clinical cases as to the nature of this path mil be 
discussed 


Case 1, a patient of Thorburn’s, -was a man of 47 suffering from gastric crises 
ol tlie painful tj^ie, of tabetic origin Tlie pain a as principally seated in the 7th, 
Sth, and 9th left intercostal spaces and the left epigastrium, accompanied hji- a 
lorahzed pain in the latter region Unilateral posterior rliizotomj of the 4th, Sth, 
6th, 7th, and Sth dorsal roots was performed in 1914 At the time of operation it 
^^as thought that some of the corresponding anterior roots had been severed, which 
was confirmed by the atrophy of the intercostal muscles that followed operation 
On re-ex amination of this patient in 1921, the 6th, 7th, and Sth intercostal muscles 
uere seen to be paralysed, accompanied by marked uastmg m the corresponding 
spaces The area of anesthesia was found to extend from the 5th rib to the sub 
costal plane on the left side, and to be complete for both skin and deeper tissues 
The patient had not suffered the slightest relapse since the time of his operation 
Comparing this case with the two previously mentioned of this surgeon s, the contrast 
IS striking , both the latter had retention of deep sensibility and recurrence of pain, 
and m both posterior roots only nere dimded, whilst m the present case anterior 
roots u ere also cut This may be mere comcidence as regards the cure of pam , 
but, on the other hand, the abolition of deep sensation nliere the ventral roots nere 
divided is very suggestive of the possible secondary path m these cases 


Case 2 is reported by Kihnngton The patient, a male, age 21, suffered from 
neuralgic pam in the stump of the left arm after amputation for sepsis following old 
fracture-dislocation of the elbon Prior to rhizotomy , resection of nen es had, as 
usual, failed to relieve the s^rniptoms, the patient alnays complaining of pam on 
recovery from the anaesthetic Finally, rhizotomy of the 6th, 7th, and Sth cervical 
and 1st dorsal roots was earned out, the section being made extradural, but centnl 
to the posterior ganglia, and in each case anterior as well as posterior roots nere 
divided On recovering from the amesthetic the patient immediately said tint 
the pam had gone, a relief which stands out in striking contrast to the effects of his 
previous operations , and up to the date of report, ten weeks after, there had been 
no recunence 


Case 3 was a patient of Abbes, uhere a man of 46 suffermg from old infantile 
hemiplegia nith athetoid movement of the right arm, had increasing neuralgn 
m the forearm , the arm was amputated at the shoulder, a proceeding 
only evaggerated the pain Rhizotomy nas performed, and the 5th, 6th, 7 tn, 
and Sth cemcal and the 1st dorsal posterior roots, svith the 6th, 7th, and 8th cenn 
cal and 1st dorsal anterior roots, were resected The results were verj^ satisfactory 
the painful spasm and athetosis were permanently abolished, the scar of the anipjj 
tation became pamless, and the health greatly inipros ed although the p men 
said he had slight pun, which Abbe attributes to a psychical factor m ® . 

old-standing cerebral trouble However, it is clear from the complete ' j, 

all the major symptoms folloA^^ng root resection that the trouble n is p i i 
located peripherally 


The definite cuic in the fiist two cases, including the absence o c P 
sensation in the tabes case, uith the gieat relief of the last pa len e 
old-standing ceiebial tiouble, stiongly indicates the vential lOOts , 
possible accessoiy channel of conduction of pam „iac 

appeal to be the geneial mfeience fiom the clinical side, from 
tmn to the physiological investigation of the antenoi lOots as an affei P 
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THE PHYSIOLOGICAL INVESTIGATION 

In the fiist place it should be noted that piactically all oui knowledge 
of sensoiy fibies in the vential spinal lOots dates not fiom lecent yeais bu 
fiom the days of Claude Beinaid and his piedecessoi Magendie Moie lecent 
noik has been confined to degeneiative methods of study on the piniciplc 
that an endoneuial affeient system did not exist, all sensoiy cells being 
coiisideied to he in the extiaspinal ganglia Since it is only the actual 
physiological i espouses that can finally settle whethei a fibie conieys a 
sensoiy impulse oi not — evidence ivliich can onlj’’ come fioni the cliiiiciaii oi 
the expel imental physiologist— it is of Mtal impoitance to the question to sift 
completely the classical expeiimeiital noik on this subject, noik nliicli has 
foinied the basis upon which oui conception of the function of the anteiioi 
loots has been built, and vhich, foi geneial leasons to be seen latei, is unlikely 
to be lepeated undei its oiiginal conditions 

At the beginning of the last centuiy physiologists fiist made an attempt 
to distinguish the functions of the doisal and vential spinal loots Walkei 
111 1809, consideied that the anterioi lOots conducted sensoiy impulses, and 
the postenoi to be motoi m function , Laniaick in the same yeai independently 
tonceiied the same idea It nas not until the advent of Bell’s woik in 1811 
that any accuiate geneial conception of the functions of these loots was 
attained , this nii estigatoi, using fieshly-killed labbits, was able to demonstiate 
the motoi natuie of the anteiioi roots, but did not succeed in elucidating the 


sensory function of the postenoi ones His pupil Shan vent to Pans m 1821, 
and demonstrated these expeiiments in the piesence of Magendie, who 
commenced research on tins subject, and succeeded in pioving the geneial 
sensory nature of the posteiior loots, at the same time confiimmg the effeient 
charactei of the anteiioi roots But it is to be noted that Magendie, nith 


scientific mtegiity, published his contiadictoiy evidence with lespect to the 
latter series In 1823 he says, “ The signs of sensibility aie hardly ^ isible m 
the anterior loots ” , nhilst in 1839, speaking of the same nerves, he refers 
to then sensibiht}'^ as being very manifest Ne^ ertheless, other workers in 
this field prmed that the general piinciples of the Bell-Magendie law were 
also applicable to buds fishes, and batrachians , the fiog of hluller is well 
nonn as shoving complete anaesthesia on one side and paiatysis on the othei 
sice of the bodv, follow mg section in the fiist instance of postenoi, and in the 
5=ceoncl case of anteiioi, roots 

. fbe apparent sensoiy element in the ventral roots was 
Bonget who declaied the non-existence of the same m his 
Rcion Jr ^ 1S4-2, but reseat ch on the subject was continued by 
tint 'sen<;nir” cxpeiiments, succeeded m showing conclusively 

to'tlic Jr ' ''"‘p concluded to be due 

uVtiy anS" the postenoi ganglia 

I 'cntml mol siipplv the spinal meninges It was found that if 




44 > 
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of tlic vential wot, fiom winch c\idcncc this ravcsticatoi concluded that 
these lecunent sensoiy fibzes eiossedf fioni the doisal to the ventral loots 
not at then point of union, but in the distal plexuses The general principles 
oi the Bell-Magendie law weie le-studied b 3 ^ Wallei, using degenerative 
methods, and leconfiiined theieby Fiom time to time, hoivei'^er, non- 
degcneiated libies weie icpoited in the ccntial end of seveied dorsal mots 
when cut pioxnnal to then ganglia, and the question vas finally decided bv 
Tamlh and Panichi in 1902 Using dogs foi then expeiiments, they cut the 
posteiioi loots and, allowing foi degeneiation stained them by the Maichi 
piocess , then lesults shoved that tlie cential end contained a few undegener- 
ated and scatteied hbies, whilst the coiiesponding peiipheral stump shoved 
similai degeneiated ones It was also noticed that whilst in the cenical and 
doisal legions theie vcie only’’ a few of these fibies, they^ veie moie numerous 
in the lumbai segments Fiom the embiyologieal side Cajal has observed 
fibies aiising as avons of cells m the giey’’ mattei of the spinal coid of chicks, 
gloving out by'’ the doisal loots The evidence, theiefoie, fioni histological 
and embiymlogical somces denionstiates an exception to the geiieial law in 
the case of the posteiioi loots while the lesults of expeiimental stimulation 
such as vas earned out by Baydiss and by Steinach m the fiog ha\e shovn 
that motoi effects folloiv stimulation of the same but that the effects aie 
dependent upon fibies possessing tiophic cells m the doisal ganglia, which 
evidence shoivs that theie aie at least two exceptions to the noinial piocess 
of conduction and cell-connection of the fibies in the doisal loots The case 
foi the anteiioi loots vas investigated by' Schiff m 1850, by section and 
staining for degeneration, vhich methods levealed the piesenee of degeneiated 
fibies in the cential ends of these seveied loots, confiimmg the conclusions 
of Beinaid with lespect to lecurient fibies possessing tiophic cells in the 
posteiioi loot ganglia 

In view of the fact that all oui knowledge of tlie sensoiy i espouses to 
stimulation of the lential loots comes fiom the woik of Claude Beinaid, it 


IS necessaiy to levieiv caiefully the geneial lesults ot these cxpeiimeiit-* 
The laminectomies weie ]ieifoimed on dogs ivithout anaesthesia and often 
accompanied by consideiable ha,moirliage, vhilst the actual testing foi 


sensibility was earned out by pinching the neiee-ioots, a positne i espouse 
elicited a definite ciy oi mmement of the animal In many of his eailiei 
expeiiments no signs of any sensoiy peiception weie eioked, viieii ui 1846 
he appeals to have succeeded suddenly m obtaining positn e lesults A caicfnl 
study' of these shows that the i espouses which aie intei preted collectnely in 
leality fall into tivo definite gioups (1) Cases wheic sensation vas foiinc 
only on fiist stimulation of the lOots, immediately' subsequent to cxposine 
of the cold aftei gieat h.cmonhage, and consequently when the amnia vas 
in a condition of maximum shock In these cases the sensation lapic y 
diminished (2) Cases vheie the lesponse vas only obtained aftci alioving 
the animal to lest foi an houi oi two follovmg exposme of the coid tlierei 
peimittmg the abatement of shock These facts suggest tiia le s 

responses aie due to widely cliffeient factois , fU/. mats 

The fyqie of sensation elicited on hist exposme and stimu a loi 
is strictly' compaiable with the sensoiy phenomena fo oving 



RHIZOTOMY FOR INTRACTABLE PAIN 655 

of the affeient visceial neivcs in man, in the lattei, lesults neie obtained 
o\ei a tiansitoiy peiiod in cases wheie the visciis siicli as the pelvic colon, 
vas exposed outside the peiitoneal cavitj'^ It is theiefoie possible that this 
foim of sensation is dependent upon a similai tj’^pe of neive-fibie passing 
ovei or thiough the anteiioi loots but uhethei of iccuiient meningeal natuie 
01 tiue affeients to the spinal coid it would be unwise to diffcientiate 

The second foim of sensoiy i espouse obtained aftei the subsidence of 
the majoi shock appears to be explainable in an entiiely diffeient mannei 
The results ueie onlj’’ obtained on stimulating the peiipheial end of the cut 
loot, which necessarily cau'^ed contraction of muscle That such a musculai 
contraction is capable of alarming an animal, is borne out by obseivations 
noted during experiments to be detailed latei where stimulation of a muscle 
through the anfesthetic skin following section of three poster loi roots resulted 
in a contraction which alarmed the animal, presumably by exciting unaffected 
nerves This lesult would be more pronounced m Bernard’s experiments, 
vheie the poster lov roots vere intact, whilst the abolition of the phenomenon 
on section of the mixed ireir e oi the posterior root is quite intelligible 

It IS equally evident that rvhen the animal was m a condition of shock 
such a response might not be obtained, wheieas an nrteiral of an houi oi two 
Mould permit this condition to pass off, rvhilst the iriitable effects of trauma 
rvould have increased the excitability of the iieive-fibies Otheiwise it is 
difficult to conceive that the affeient fibres to the spinal meninges pass from 
the dorsal root ganglia to distal plexuses and then double back up the motoi 
irerre to then distribution , and, what rs more, the spinal meninges are almost 
insensible to manual stimulation This was shown in the human subject 
by a case of Abbe’s rvheie the opening of the dm a without amcsthesia was 
unattended by pain We may glean fiom these observations that although 
the general pimciples of the Bell-Magendie larr hold good, there are exceptions 
to it nr the posterior and anterior loots 

The investigation of this hypothetical afferent path rvas commenced 
fiom the histological side on the piinciple of neive-degeneiation follorving 
section of the fibres from then trophic cells In this connection two possi- 
bilities present themselves (1) The trophic cell might be in the extiaspmal 
ganglia, such as those on the posteiioi loots oi m the sympathetic chain 
(2) The cell might be intiaspmal , for example, m the lateral hoin nucleus 
or nr Clark’s column {Fig 354 ) 

If the former rrere the case section of a central root rvould produce 
ascending degeneration of the affeient fibies in the root, and nr the columns 
01 the cord piorided no secondary neurone rveie intercalated on the tract 
mriirediatcly after the arrir al of the axon rn the grey matter If the trophic 
cel rreie situated m the spinal cord, section of an anteiior loot would result 
m ccgeiieiation of the afferent fibies on the peiiplieial side of the division, 
Miici rroiild not be distinguishable from the degeneiated efferents We 
piiiiiaiilv iirr cstigated the effects ot anterior rhizotomy m cats Follorriiig 
antenoi loot rras hooked into view bj a fine rviie and 
f ocular tenotome, fiom fourteen to trreirtj-one days rreie 
sluiifH f'^g^^^'^i^tioii, rrhen sections of the spinal coid'rreie taken and 
n tlic Mar chi process The caihest results obtained shorred definite 
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clegcneiation m tlie postenoi columns, e\en m cases winch appealed to haic 
been caiefully tieated, without any known contusion of the spinal coid, hut 
tie latei lesults, following incieased efiicienc}^ in the opeiative technique and 
moic expeditious pioccduic showed no tiace of degeneiation in the spinal 
tiacts Sections in all cases neie cut transveisely above, below, and at the 
level of the lesion, and also longitudinal]}’' As the lesiilt of this negative 
evidence the piesence of affeieiit sensoiy fibies possessing a tiophic cell outside 
the cold uoiild appeal to be eliminated 

The othei possibility, that of affeient fibies uith endoneuial trophic cells, 
cannot be excluded these expeiiments At one time it was undei considei- 
atioii to pioduee mass degeneiation of knovn tiacts in a selected segment of 
the coid, on the piinciplc thatthe endoneuial cell axons ■would lemain unaffected 
Such a pioccduie would invoh'e double tiansveise section combined wnth 



iliizotomji' of the loots supptying the segment , unfortunately a fallacy would 
aiisc from the ascending and descending coUateial fibies, themselves arisine 
fiom cells in the giey mattei As an alternative it was decided to investigate 
the effects of iluzotomy on somatic sensibility Rabbits weie the aiiima s 

selected foi these expeiiments ,, 

Befoie pioceedmg to a description of the expeiiments and then icsun 

the methods of examination foi sensation aviII be desciibed n le irs 
It is evident that the lesponse ot an animal to a sensoiy stimuliiyu ‘ 
consideiably accoiding to its condition and the suuoundmgs 
fiom the signs of actual pain peiception as shown by a eiy oi ^ 

It may appieciate many glades ot tactile sensation befoie such stimu 
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to consciousness as haimtul — sensoiy appieciatiou which it is of the fiist 
impoitdiice to be able to iecogni7e 

As the lesult of lepeated studj’’ of labbits, it nas noticed that, Mhcn 
examined undei quiet conditions, if the head weie lightly stioked, the eais 
neie depiessed to a medium degiee the palpebial apeituie was contiactcd 
and the head ccas held still the genet al impiession was one of lest If the 
stioking was non stopped, the animal usually lemained m this attitude foi 
several minutes It may be mentioned at this junetuie that the animals 
veie housed close to the stiect, eonsequently, the oidinaiy sounds fiom 
without did not disturb them in the least When the labbit had been quietened 
into the ‘lest’ attitude the application of a slight stimulus to a noimally 
sensitive skin area ai rested its attention which was outwardly manifested by 
a laising of the eais and a dilatation of the palpebial apeituie, ivhilst if the 
stimulus was slightly inci eased, the eais became erect the eyelids were ividely 
opened and the head was held in a stiained attitude of attention wdiich fre- 
quently caused it to oscillate , at the same time the lespnations might be 
found to be quickened This degiee of stimulus sometimes caused rabbits to 
look lound at the leg that ivas being pinched, without any signs of alarm 
01 struggling which would suggest pain The attitude was one of ‘aw'aieness’ 
If the stimulus was now laised to a painful degiee the animal depiessed the 
ears strongly at the same time stiuggling to move aw'ay if lestiamed but 
only a veiy painful stimulus evoked a definite ciy By making repeated 
obseirations at different occasions on the same animal one was able to appie- 
I late the manner in which the animal lesponded to the different degrees of 
stimulation , at the same time frequent observation of the similai type of 
response eliminated fallacies from adventitious morements 

As foi the mode of stimulation, the faiadic cuiient w'as first employed, 
but it was soon found to be useless on account of the bu7zmg sound distracting 
the animals’ attention, causing them to be constantly on the alert For tins 
leason it was not used, the simple pinclr-piick stimulus wuth a sharp pan of 
foi ceps being found quite effective 

Tire line of investigation first adopted rvas to examine the effects produced 
on somatic sensation by posterior iluzotomjq following on the indications 
lom the human results, the dorsal region being pnmaiily studied 


In 1 —Rabbit Laminectomy mrd-dorsal region Posterior rlnzo- 

omjx three consecutive roots on left side 

wiflp ■~Tbere was complete cutaneous an'csthesia over an area about I in 
in obliquely round the body to the mrd-ventral Imc The deep tissues 

everjwrhete responded to pinch-prick Faradrc current elicited a slight 
this e\n area, as compared with a very active result on normal skm In 

the dppn possibility of overlap from ad]acent nerr es for the supply of 

to pinch be discounted, although it should be noted that the response 

-1 nciv stimulus was equally exndent throughout the entire ansestbetic belt 

dors^^Toots'^^''^ 2— Rabbit Lammectomx Posterior rhizotomy of four right 

anaistbesia about 1 in wide extending obliquely round the 
a normal area i epigastrium The rabbit responded to stimulation of 

aperuirc ‘ti„c depressing the ears and widely dilating the palpebral 

the awecihej.f. alwacs obtained on stimulating the deep tissues witlim 

t It was found that, if this manifestation was ecoked, stroking 
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the animal whilst the stimulus i\as maintained quietened it again, after which a 
lurlficr increase of pressure was requisite to evcile the same response The additional 
increased excitation icqiiired was now found to be very considerable, the animal 
lemaining perfectly tranquil in the ‘rest’ attitude, even though greit pressure was 
being exerted , then suddenly it appeared to appreciate this increased stimulus, 
which was jirobablj due to visceral disturbance such as respiratory embarrassment 
Throughout these procedures the animal was counter-supported with a cotton-ivool 
pad , otherwase the slightest displacement would cause alarm 

The experiment show's tw'O distinct sensory responses (a) An early appreciation 
when the deep tissues were pinched, a response that was merely characterized by 
an .ittitude of ‘awareness’ , {h) The late response, probably from visceral disturbance 
The accidental fracture of a rib in the area of anocstliesia was definitely appreciated 

Exi’cni'NiENr 3 — Rabbit Division of three dorsal posterior roots on right side 

licsull — Total anmsthesia of skin and deep tissues over a belt J in ivide, 
extending obliquely round the body — a result which shows that deep sensation 
IS not letained m every case after dorsal ihizotomy 


The difficulty of stimulating a localized body aiea watli possibly fallacies 
fiom visceial responses oi through innei ration of superficial muscles, decided 
one to tuin to the limbs foi a moie decisive field, the objective being the 
section of the total affcient supply to a single membei by posteiioi ihizotonA 
Tins was piimaiily attempted m connection w'lth the foie-Iegs, but failed 
thiough death fiom shock always supeivening, but in the case of the hind 
limb the animals withstood the operation moie satisfaetoiily although the 
aveiage raoitahty w'as ncvei less than 28 jier cent 

In labbits the anteiioi cruial aiiscs in most cases by one laige root 
between the 6th and 7th lumbar vertebiie, and by tw’o smallei roots above 
this, passing out betw'een the 5th and 6th and the 4th and 5th vertebr'E respect 
ively, the uppeimost root being veiy small The obturatoi aiises fiom the 
6th and 7th lumbai roots, whilst the sciatic has foui laige loots from the 6th 
and 7th lumbai, and the 1st, 2nd, and 3id sacial 

It wall be seen that section of the posteiioi loots of the last four lumbai 
iieives and the fiist two sacial, combined wath a tiansveise section of the 
spinal contents below' the last sacial loot to be seveied, should eliminate all the 
usual sensory channels fiom the hind limbs This wms the pioceduie usually 
caviled out in the expeiiments to be described As an aid to location of the 
loots the faiadic curient was occasionally used, although the posteiior spine 
of the blade of the ilium on a level with the fiist sacial veitebia was an efficient 
anatomical landmark 


Explruwent 1 — Rabbit Lumbosacral laminectomy, section of 4th, 5th, Cth, 

and 7th lumbar, and 1st sacral posterior roots, left side 

Result — The animal was considerably shocked On examination the next 
the left leg was found to be completely paralj'sed Stimulus applied to 
dorsal surfaces of the foot, and extensor and flexor side of the eg, w , 

appreciated On post mortem examination it was impossible 
the lower posterior roots had been severed owang to matting of the tissu 
extensive intrathecal limmorrhage accounted foi the paral j sis 

Expemment 2 — Rabbit Lumbosacral laminectomy section 

5tb, 6th, 7th lumbar, and 1st and 2nd sacral posterior roots, and transverse 

of spinal contents below 2nd sacral „ ^„r,coiinn on the plantar 

ResJiU —No paralysis of the left leg Retention of dep ‘sensation on P 
and dorsal surfaces of the foot and on the flexor and extensor sides of the le„ 
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thigh Stimulation of the leg evoked firm adduction Sensation, iias most apparent 
betiieen the first and second toes and over the sciatic nerve in the thigh The 
skin V as completely insensitive Post-mortem root dimsion confirmed 

EvPEni'MENT 3 — ^Rabbit Lumbosacral laminectomy Section of the left 4th, 
5th, Gtli, 7th lumbar, and 1st and 2nd sacral posterior roots, and transverse section 
of the spinal contents below 2nd sacral 

Rcstifi— The left foot vas completely paralj^scd, the leg nearly so, and the thigh 
shoved marked paresis Tlie left foot iias absolutely anaesthetic to all stimuli 
Excitation of the leg produced an attitude of ‘avareness’, the animal turning round 
to look at the leg on some occasions If its attention uere diverted to the opposite 
side by holding a carrot there, stimiUation uould make it ‘listen’, then turn to look 
at the side stimulated The thigh was also definitely sensitive to severe pinch-prick 
stimulus The skin uas ever here insensitive Post-mortem root section con- 
firmed 


EvroaniEXT 4 —Rabbit Dmsion of the left 4th lumbar to 2nd sacral posterior 
roots, and transierse section of spinal contents belou 2nd sacral roots 

Result —Total an'csthesia of the left leg Slight paresis in muscles of left thigh 

ExPEnnmisT 5 — Rabbit Division of left 4th lumbar to 2nd sacral posterior 

roots, and transverse section of spinal contents below 2nd sacral roots 
Result — Total anaesthesia of the left leg Paresis of left leg 


The foregoing expeiimcnts demonstiated that m a ceitam piopoition of 
cases sensation is letamed in the deep stiuctiues after extensive posterior 
ihirotomy uheieas m all cases the skm is totally insensitive, results which 
hear companson with those follouing the opeiation m ceitam human subjects 
Again, it will be noted that no sensation was found m that pait of a limb if 
It weie paralysed, except m the first experiment These results, when taken 
generally, indicate lential loot conduction although the possibility of some 
additional path, such as the abdominal sympathetic conveying stimuli to a 
level above the root section, is not entirely excluded The tuo folloumg 
e\periinents eliminated this lattei possibility — 

Experiment 1 —Rabbit Laminectomy Total transverse section of the mid- 
iinibar spmal cord above the 4th lumbar roots 

Result — Complete paralysis and anmstliesia to all stimuli of both hmd limbs 

lu 2 — Rabbit Lumbosacral laminectomy Section of 5th, 6th, 7th 

be?' ^'^i sacral left posterior roots, and division of the spinal contents 

I 2nd sacral root There uas almost continuous hiemorrhage from the cut 

controlled by direct pressure , as a result the ventral roots were 
damaged, and consequently all were finally divided 

rnra “''"—Complete paralysis and amesthesia of the affected leg Post-mortem 
root section confirmed 


ret experiments justify the conclusion that when sensation is 

doisal ihwotomv, it is mediated bv the ventral loots belou 
frd luiubai loots 

these'^r T^'estion that presents itself is that of the mtraspmal path of 
T imestigate this problem posteuoi rhizotomy 

''0111111(^^1--'^^' hemisection of the coid at the cephalic extremity of the 
o" succecfb testing uas earned out the day following operation and 

ng days The a\ eiage period of survival uas three to foui daj^s 


'4b, ? Rabbit Lumbosacral laminectomy Section of tlie 4th 

‘ lumbar, and 1st and 2nd sacral posterior roots, on the left side* 
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Tmnsvcrsc section ot spin'll contents Mon the 2nd saornl and ticht hemisectioii 
ol the cord at the head end of the ■v\ound 

i?csidf —Intrathecal li'cmorrhage paralysed the left leg almost completely 
aensation absolutely lost m the left leg, and responses verj’’ ■weak from the right side 

Experiment 2 — Rabbit Lumbosacral laminectomy Section of the 4th, 5th, 
6th, I til lumbar, and 1st and 2nd sacral posterior roots, on the left side Transverse 
section of spinal contents below the 2nd sacral root, and left hemisection of the 
cold 

licsult Paralj sis of left leg, paresis of the right leg Cutaneous sensation lost 
on the left leg, but deep stimulation, especially of muscle and tendon, produced a 
definite sensory response Post-mortem root and spinal section confirmed 

Experimln r S — Rabbit Lumbosacral laminectomy Section of the 4th, 5th, 
Gth, 7tli lumbar, and 1st and 2nd sacral posterior roots on the left side Transverse 
section of the spinal contents bcloii the 2nd sacral root Right hemisection of the 
spinal cord 

Result — Paralj'sis of right leg, paresis of the left Deep pressure stimuli vere 
readily appreciated in the left leg Post-mortem root and spinal section confirmed 



Fic 3S5 — Diagram of lumbosacral cord -.hoTiing section of the 4tli 5th Gth and 7th 
lumbar and 1st and 2nd sacral posterior roots together uith transrerse heetion of the spinal 
cord below the 2nd sacral roots, and right homi&ection at the cephalic end of the wound 


Experiment 4 —Rabbit Lumbosacral laminectomy Section of the left 
4th, 6th, 6th, 7th lumbar, and 1st and 2nd sacral posterior roots Left hemisection 
of the cord Much limmorrhage 

Result — Complete paralysis and anaesthesia of both hind limbs 


Experiment 5 —In the animal of Experiment No 2 the right posterior column 
M as divided on a level with the left , hemisection tw o days after the first opera loi^ 
Jiesult —Sensation m muscle and tendon ^^as still distinctly appreciated proviiv 
that the sensoiy impulses from these structures ivere traversing the crossed ''n^ro 
lateral column, presumably in the spinothalamic tract Post-mortem roo 
spinal section confirmed 

Experiment 6 —Rabbit Left posterior rhizotomy, liemisection of the cord, 
and division of the right posterior column as m Experiment No 5 
Result —Retention of deep sensitivity in the left leg Right }e„ 
Post-mortem root and spinal section confirmed 

Experiment 7 -Rabbit Lumbosacral laminectomy, 
the left 4th, 5th, 6th, 7th lumbar, and 1st and 2nd sacral roots S P 
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contents below 2nd sacral Left hemisection at cephalic end of the ivound Section 

of right posterior column at the same level ^ i i 

Result — Severe pinch-priek stimulus applied to the point of the heel, the plantar 
surface of the foot, the flexor muscles of the leg and thigh, or pressure on the tibia, 
produced a definite sensory response half an hour after recovery from the anaesthetic 
Examination on the daj folloiving showed complete loss of all sensation m the same 
limb 


Exferiuext 8-— Rabbit Lumbosacral laminectomj Posterior rhizotomy of 
the 4th, 5th, 6th, 7th lumbar, and 1st and 2nd sacral roots, on the left Section of 
spinal contents below the 2nd sacral Left hemisection and division of the right 
anterolateral column 

Result —Total loss of sensation in the left leg 


ExpcKisinNT 9 — Rabbit Lumbosacral laminectomy Section of 4th, 5th, 
6th, 7th lumbar, and 1st and 2nd sacral posterior roots, on the right side Right 
hemisection of the cord, division of the left anterolateral column at the same level 
and transverse section of all spinal contents below the 2nd sacral nerve 
Result —Complete anaesthesia of both legs 


To summarize biiefly the lesults of these expeuments, it has been shown 
that — 


1 Complete tiansveise section of the lumbai cord above the 4th loot 
abolishes sensation of the coiiesponding leg 

2 Section of all the roots of the lumbosacial plexus abolishes all sensation 
of the coiiesponding limb 

3 Section of the 4th, 5tli, 6th, 7th lumbai, and 1st and 2nd sacial 
posterior roots, AMth transverse section of all below the 2nd sacial roots, 
results in retention of deep sensation nr all parts of the coriespondmg limb, 
more especially nr the leg and thigh m a certain proportion of cases 

4 Paralysis of any segment of a limb under conditions No 8 remores 
the residual sensation 

5 The letained sensation gives use to an attitude of ‘awaieiress’ 
lathei than pain, altliough nr one 01 trvo cases theie appeared to be pam on 
leiy stiong stimulation, but the lesponse might be due to feai 

6 Section of the contralateral or the homolateral half of the cord after 
ihizotomy as above, does not abolish the residual sensation 

7 Section of the homolateial 01 the contialateial side of the coid, nitli 
ihwotomy and division of the opposite posterioi columns, does not abolish 
the lesidual sensation 

S Section of the contialateial 01 the homolateral side of the coid, rvith 
ihizotomy and division of the opposite anterolateial column entirely eradicates 
all icsidual sensation 

9 There ueie foin negative cases uheie posterior rhrzotomy abolished 
deep sensation 


10 rnc opeiatne moitahty areiaged 28 per cent m all expeuments 

m lOOf thio,?'” 1 rliizotomy as described by Tiendelenburg 

m 1906 thiou a coiioboratii c light on the foregoing expeuments Worknw 
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position of flcMoii Fuithei, destiuction of the labjamth or lemoval of 
the biain did not abolish this tonic flexion Baglioni, m 1907, explained the 
lesults as being bi ought about by a leflex excited thiough the leg muscles 
It 'iNould appeal equally explainable on the giounds of affeient fibies in the 
lential loots mediating the sensory side of the re/Je, aze nhosecffeient side 
ivas also conveyed by the same, the phenomenon being dependent on a localized 
spinal leflex hlei/bachei noted similai faets m i elation to the tone of the 
tail muscles m dogs 


EVIDENCE AS TO AN ENDONEURAL AFFERENT SYSTEM AS SHOWN BY 

THE CRANIAL NERVES 

iNIaity impoitant facts in connection with these nerves have been 
obseived that tliiow consideiablc light on the question of an endoneural 
affeient system, which makes then discussion a vital point m the chain of 
evidence 

In the fiist place, the trigeminal, as the gieat sensory path of the face 
ma}'' be consideied Ciyei, of Philadelphia, lepoited tlnee cases of neuialgic 
pam m the flooi of the mouth which neie studied by Ivy and Johnson The 
pain was felt on the mnei side of the lowei jaw Section of the niandibulai 
division of the 5th neive below the oiigin of its mylohyoid blanch failed to 
leheve this condition, wheieas section of the same neive above tins branch 
cured the paw, which was mteijnetated as showing that the motoi mylohyoid 
neive contains affeient fibies fiom the miisele, pam being seated m that 
structure The same investigators studied a case of Spiller’s where the lattei 
had peifoimed gasseiianectoni)^ foi tiigeminal neuralgia, in which they found 
complete retention of deep piessuie sensitivity in the 5th neive area, again 
pointing to the motoi root of the 5th oi the facial neive as the conductor of 
deep sensation 

A case reported by T H Weisenbeig and cited by L Kidd intioduces 
excellent clinical evidence to show that the central end of a severed 5th neire 
possesses undegenerated affeient fibres The patient suffered from typical 
trigeminal neuralgia in the distribution of the superior maxillarj'- division 
which Mas not relieved by five peripheral operations Finally, gasseiianectonij 
was performed , both motor and seiisoij'’ roots were divided Relief was onlv 
temporary , within a few months (cf spinal cases) the pain returned in the 
lorvei part of the face, throat, and tongue, accompanied by paraesthesia of the 
oral cavit}’’ The patient subsequently died, and at the autopsj'’ a tumoiii of the 
cerebellopontine angle was discovered This lay immediately on the sensory 
and motor roots of the 5th neir'^e Micioscopical examination showed that the 
cells of the mesencephalic root were normal, rvhilst section of the nerve shove 
regeneration nr the motor root, with distinct myehn-sheathed axis cy indeis 
amongst the numerous degenerated fibies in the sensoiy root Kidd mterpre s 
this case as showing that the mesencephalic root is sensory, conseqiien \ 
gasseiianeetomy would cause degeneration of all the sensor v 
those azising fioin this nucleus (that of the mesencephalic root) v nci pass o 
either in the sensory or the motor roots of the 5th i r j. 

lattei, Aldien Turner, in 1S94, found in an eight-month human 
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all tlie mediallated fibies of the mesencephalic loot tiaveised the motoi 
division Thus the tumoui m Weisenberg’s case nould stimulate the im- 
degeneiated aflerents, the nutation being lefeiied by the cortex to the 
peripheral distribution 

This Intel pi etation of the cells of the locus caiiuleus and the tectum 
mesencephah which gives use to the mesencephalic loot is supported from 
othei considerations These cells develop fiom the dorsal lamina of His, 
which IS not known to give use to any motor cells Johnston compares them 
with the dorsal cells found in the spinal coid of fishes and amphibians, which 
belong to the same category as the peiipheral ganglion cells, whilst they may 
also be compared with the ganglion cells of the doisal neiv’^es in the amphi- 
o\us, many of which he within the cential nerve coid All of which points 
indicate the afferent function of this loot of the 5th neivm 

Miss Tozei and Sheiimgton, m a senes of expeiiments on the ocular 
neiv^es, found that section of the 3id 4th and 6th at then cential origin caused 
a disappearance in the eye muscles not only of the motor end plates, but also 
of the sensorial terminals Sheiimgton had previously shown in 1898 that 
these sensory fibies in the ocular muscle do not degeneiate after gasserianectomy, 
piovmig that they possess trophic cells situated either in the central nervmus 
system or amongst the loot fibres, the afferent axons of which run m association 
with the motor fibies 

The presence of afferent fibies in the facial neivm of animals was long 
ago shown by the stimulation experiments of Bernard, vvheie irritation of the 
cential end of the severed nerve lesulted in “ une sensibilite evidente ” or “ le 
bout central etait ties sensible ” In 1899 Aldien Turnei cut intracianially 
this iieive in Macacus ihesui foi Edgevvoith, who examined the blanch to 
the posteiioi belly of the digastiic, which showed complete degeneration with 
the exception of thiee medullated fibies all under 4p m diameter, on the 
other hand, the mam trunk of the facial peripheial to this branch showed 
non-degeneiated fibies from 11 to 12 y m diameter The laigei fibres mav'' 
be compaied with those which Gaskell and Edgeworth desciibe in association 
with the spinal loots, and which aveiage about 7 to 9 p m diametei m the dog, 
and which they considei sensoiy m function Then presence m the facial 
is made cleaiei m the light of Amabilmo’s findings — that section of the choida 
tympam pioduces degeneiatioii m only two-fifths of the cells m the geniculate 
ganglion 

Turning to the clinical side, Kidd states that m his expeiience 75 pei cent 
of cases of facial palsy exhibit sensoiy distuibance Lastly, the evidence of 
gasseiianectomj'^ shows that vague deep sensation is letained m maii}'^ cases 
on stiong compiession of the facial mnscles against the bone, m addition to 
the case of Spillei’s aheady mentioned, whilst the lemaikable diminution 
o the anesthetic field following this opeiation aftei a lapse of vears, must 
he boine m mind 

Fmallv the case foi the doisal vagoglossophaivngeal nucleus may be cited 
IK oveinig found changes m the cells of this nucleus in a case of carcinoma 
o 1 C asopliagus, illustrating the ‘distance reaction’ following the leceptioii 
a cicnt niitaiit stimuli bv^ the cells which would not occm if a svmapse 
ere 111 eipoiated on the path between oesophagus and dorsal nucleus, from 
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It follo^^s that the affeient tiophic cells of the fibies conceined may be 
encloneuial in situation 

Fiom this conspectus of the evidence deiivable fiom the cianial nerves 
beaiing on the question of an endoneuidl affeient s 5 'stem, thiee geneial 
uiicienccs may be made — 

1 That the 5th ciamal neiie contains affeient fibies possessing centially 
situated tiophic cells, the axons of which lun partly with the motor fibies 

2 Tliat tile same is possibly tiue of the doisal vagoglossopharyngeal 
nucleus, vhilst the facial neive is piobablj’^ an example of the assoeiation of 
musculai affeient and the coiiesponding motoi fibies 

3 That sensation mediated bj’^ these affeient nerves from muscle is veiy 
difficult to elicit b}'’ oidinai}^ stimulus 

4 That the 3id, 4th and 6th oculai neives contain afferent muscle fibies 
associated iiith the motoi suppl}'^ which possess tiophic cells m the centiel 
nervous system oi in the iieivc-ioots 


CONCLUSIONS AS TO SENSORY CONDUCTION IN VENTRAL ROOTS 

In concluding this section beainig on the mediation of affeient stimuli 
by the anteiioi loots, the evidence fiom the diffeient souices may be summarized 

1 Fiom the expeiimental side, despite the difficulties of mteipieting 
sensoiy i espouses in animals, and allowing foi fallacies and negative results 
theie Mould appeal to be leasonable giounds foi the belief that labbits lecene 
affeient impulses fiom the deep tissues, such as fascia, muscle, tendon, and 
bone, b)'^ the vential loots The ivoik of Claude Beinaid on aiiterioi-ioot 
sensibilit}'’ demonstiated that sensoij'' effects folloiv stimulation of the same, 
of ivhich it is possible that the minoi sensoiy lesponses are due to centiipetal 
fibres m these stiuetuies Again, fiom the expeimiental side the lesults of 
Tiendelenburg’s expeiinients on pigeons probably deiiend on i ential-ioot 
sensor}’^ fibies comiileting the tonic leflex aic 

2 Fiom the clinical side, the cases of doisal ihizotoni}'^ foi tabes ciises 
and ceivicodoisal ihizotomies for biachial neuialgias followed by letention 
of deep sensation, and also those cases ivliich shoiv a lapid letuin of sensation 
aftei loot lesection, emphatically point to the existence of a sensoiy channel 
m addition to that thiough the posteiioi loots Similailv, fiom the subjective 
standpoint the letuin of pain in many of these cases indicates a like pioposition 
Finallv, the case of ihizotomy foi tabes ivith vential-ioot section aheady 
desciibed, ■which shoved complete anaesthesia and cuie, taken in conjunction 
■with a successful case of ceivicodoisal ihizotom}’’ of both loots foi mtracta e 
stump neuialgia, gieatly strengthens the sensoiy ventral-ioot hypothesis 

3 The thud field, which supplies us ivith stioiig collateral eiidence, is 
that of the ciamal neives, -wheie it vas shovn that theie vas leason o 
beheie that an endoneuipl affeient system exists, centiipetal impulses from 
muscle being conveyed by axons possessing centially situated tiophic cell , 
the same entering the neivous system m association vith the motor fibre 

Fiom these Ih.ee general hnes of et.dence ..e feel jusffieci ... “'"f 

that the ante..o. spinal .oots mediate affeient m.p.ilses in no.mal n.diiidnals 

fiom deep tissues 
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whith show tint loiighlv tlnee-cpiaileis ol these eausalgu nem.ilgi.is aic 
benefited by synip.it heetoiin 

If the scnsoiv path to the ccntial iicnons s\stem bv wliieli the tlnobbiiuf 
pains arc pciecned lay m oidmiiv scnsoiv fibies jicii-aitciial sjmpallicc'- 
ou\v tould not possibh mtcifeie with then eoneluetion Thus if the aiteiy 
weie denuded, the iiiil,ition fioni the nci\t lesion would still be pciccived by 

sensoiy hbics in tlic mi\cel nciye whuh tci inmate m cutaneous and eleen 
icecptois ‘ 


can ''f the question as to whcllici ^asculaI dilatation is the essential 

to b ° burning pain, oi is this an independent and siipeiacldeel leatuie 

resuir ' f depiession’ That the iattci is indicated is shown by the 
^ of peii-aitenal sympathectomy — a pioteclme which fust icsults in 
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aitenal spasm, and secondly in consideiable vascular dilatation and liynei- 
a;mia of the skin At the same time the typical pain is cuied 

Again, in some cases of causalgia it is veil lecognized that the case may 
change in lespect to the ^ asculai symptoms signs of constriction of the vessels 
following aftei piolonged dilatation , neveitheless in these cases pain still 
peisists losing only its theimal chaiactei, that is, the burning sensation The 
couise of the peii-aiterial fibies vhich convey the pain sense, above described, 
was shovn to a ceitain extent by an expeiiment vhich Piofessoi Stopford 
kindlj" jieifoimed foi me Tlie tvo possible channels by which such fibres 
might conceivablj^ leach then destination are eithei thiough a mixed neive 
passing into tlie peii-aiteiial plexus at inteivals thioughout the eouise of 

neive and aitei}^ dovn the limb, oi bj^ joining the blood-vessel soon aftei 

leaving then oiigin and folloving its entiie length In the experiment men- 
tioned, the sciatic neive vas dnided m the gluteal legion of a labbit Testing 
ioi sensation demonstiated its piesence m the foot espeeially on the dorsum 
between the fiist and second toes The inteinal saphenous nerve vas non 

seieied, and the foot vas found to be totallj’^ amesthetic to all foims of 

stimulation, shoving that there veie no affeient fibres following, foi example, 
the doi sails pedis aiteiy and pioceeding up the vessel to a pioximal souice 
independent of the mam neive, theieby suggesting that they piobably aiise 
at mteivals fiom the mixed neive to join the aiteij similailj’^ to the supply 
of the phalangeal joints by the digital neives 

Fiom this it vull be seen that section of the sympathetic on an aiteiy 
at the pioximal end of a limb foi a peiipheral distuibance vould not mteiiupt 
stimuli tiaieising the loivei aiteiial tvigs of the mixed neive, which vould 
account foi the cases of failuie aftei this opeiation 

Returning to the question of leflex oiigin of the vasculai phenomena, ve 
have to eonsidei the spinal loots bj'- vdiich the stimuli leach the cential neivous 
system In vieiv of Bayliss’s woik upon tlie condition of vasodilator fibies 
m the posteiioi roots, the lattei suggest themselves both on this consideiation 
and as then being geneial conductois of centiipetal impulses It has been 
shovm that the pain is distinct fiom the vasculai dilatation, and that both 
aie piobably mediated bj'^ the peii-aiteiial plexuses A case of Sn Wilham 
Thoibuin’s exemplified veiy cleaily this diffeience betiveen pain and dilata 
tion at the same time indicating the path of appioach to the spinal cord of 
the pain impulses — 


The patient sustained a bullet vound m 1914, and examination in 1915 shoved 
a partial paralysis of the upper limb, accompanied by patchy analgesia and IvTO 
lesthesia to cotton-wool touch , in addition to these objective signs he complaineo 
of a tingling burning pain localized to the palm of the hand 

forearm for about a third of the distance to the elbov -joint At the first operation 
ihe inner side of the median and the ulnar neiv^es were sutured The caiisa^ia pej^ 
sisted, and at a second operation neurolysis vas performed, gLa 

the condition On re examination m 1921, trophic changes vere evident, the .k 
of the hand vas thin and glossy, the nails long and 

of the hand shoved extreme vasting About this Pf **lXided the pam 
that IS to say, the burmng sensation and the 'f®odilamtion-si.bs^^^^^^^ 
persisting as a constant gnaving ache, vhilst the hand ^^,,5 performed, 

ance Posterior rhizotomy of the Cth ceivacal to the ^ operation there vas 

and they vere seen to be clearly dmded The day follovang operation 
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m iNKtrlntum of V'*" "’‘'‘I' Mihsuiul on tlu M<nn.I .iuN nHcr ^^ln.l» tin fornur 
juw (uUm^:) uUiruul m (In •• mu .m » «>r tlu Iiiiiul uml is slill s( \ » n -it tin pnsint 

(1 l\ 


In tins (ISC it IS (Icii tint ill iifftuiit patlis mu tlu doisil toots Im\t 
hrai inteiinplnl fioin tin uffnlid an is Uumii-i tlu vnitiul loots us tlu 
possible (li'iitiul foi stnsor\ (ondiutum of tlu p iiii stinwvli (llu cpuslion of 
iiitiiispiii il mitition IS (Itsiussid liitn) Wnc tlu lailur \'isoddatatoi\ 
])lu,iiniiiiti.i d(]U lull lit on i itlli\ tlu affiuiit side ol wituli was nudiated l)\ 
the Miitial toots ’ Do tlu peisisteiit jmn nil jndse s still tuu t ise this < li.iiiiul 
Tlu sc me tlu piitnunt epu stums sufidisled l>\ this cist 

Giisktll h.is shown tint stinnilatmn of tlu nntnioi loots of llu seialu 
plcMis (aiises in tiiiu ised hlood How tliiontih tlu innsdts of tlu Ito tiidua- 
till}: that eUpusseii lihiis e \ist ni tlu si mots i’lu ]n(s(>iu( of dipicssoi 
lihtes in tlu \ential ee'rvual imits is tluufou i ]iossiliiht\ Ihuliss has 
shown that the (fkiint dctiiessoi stiiniili timisc tlu posteiioi mots llu 
impulses luiii}! (oiuhuled h\ hhres posse ssing tuniliu nils in llu posit uoi 
loot giiiolia .ind (onseupuntK nuhslniontshahh iinatoniu all\ lioin tlu noiiml 
season fillies i fad whuh siiouests that these effeitiil intpulst s au eoii- 
duelcel aiitidioiuiealK to (he oidm-uv stimuli in (he poslnioi mot lihies 
This posstiiiltlv is fuitlui shown h\ the effects of innstaid oil a])plicd to the’ 
skin llie stimuli fmm the oil eausm<i te'llex vasoddalalioii an efftd which 
IS still piodueed aftei postciioi loot scelum until dt{i:( ne lalion lias spie.id to 
the pciiphcial puts of the (dues nnohniu the eollateial hiaiidies to Iho 
bloo(l-\csscls in <isso(ialion with llu aica of skin supplied bv llie affected 
fibre The stimuli in tins e isc must pass in an iffcicnl dncdion up tiic 
sensoiv fihic and down the ne*aicst eollateial to the blooci-e cssds Siiiee the 
mediation of dcpicssoi im])ulses b\ affeient fibics is known to c\isl it seems 
leasonablc to suppose that the eoiucisc mij'bl cepialh ])eilaiii nainclv the 
eonduction of senson stimuli b\ dcpu'ssoi effeicnls tiaecisinu the \e'nfi,il 
loots cspceiallv wlicn we coiisielei that the fibics eoincMiiu iJicsc e.iusal^ue 
pains aie associated with (lie nciees to the Iilood-e csscis as ahead\ shown 
The faihne of poslciioi ilii/otonn then becomes easily eom])ichensible' 
Eeen supposing; the eascnlai dilatation obsened in these eases to be the icsnll 
of an axon icflex, oi agun of a icfitx jnodiiccd tlnough tlie iindistui lied 
posteuoi loot ganglia tlieic still leniains to be explained tlie jiath of the pain 
sensation to the spinal toid wlicn the doisal loots liaec been sceeicd with 
consequent complete degenciatioii m the ascending liacls ol tlicii fibics 

Anothei x'eiy inteiesting case which may be considcicd at this jnnctiiic 
IS one lepoited by Piofcssoi Stopfoid — 

1 patient was wounded in 1918 bx i bullet in the iictk, lesulting in complete 

in^^tl the left aim, and willnn a week m the onset of seyerc bnunng pain 

of cofr, , Examination in Tuly of ttic same ycir rcx^ealecl complete paiahsis 

of the dcltoul, biceps, bradnilis inticns, tiiccps, ind 
hand' 'ongus, but no objective sensoiy distiiibancc could be found , on the otbci 

^^hlclUv^';tom, abated ’irtTm? 


ue«at!l^^'^ complete absence of scnsoiy cbstuibancc would seem to 

e any mjuiy to the sensoiy loot fibies, the subjectiye distuibance, of 
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a typically causalgic type, being associated with the motoi lesion again 
stiongly suggesting the initation of affeient fibres in these loots, which also 
lesiiltecl in depiessoi effects on the blood-vessels 

It IS wolth iccalhng at this junctuie that the sensoiy end organs such as 
tlic Pacinian bodies and those of Ruffini possess vei}^ laseulai netnorks 
Fioni the results given above, theie ajipears to be a strong suggestion of some 
lelationslup between sensation and vaseulai dilatation ivhieli is independent 
of the usual sensor }'• neives, and at the same time there is an independence 
between the sensory element and meie dilatation of the vessels, the one being 
capable of existence without its complement the tw'o together, vasodilata 
tion and iiiitation of affeient fibies, pioducing the t5'^pical burning pain, 
but without the depiessoi action, pain is only gnaw'ing oi aching in chaiactei 
As loi the cause of the change in some of the causalgias to vasoconstriction 
Piofessoi Stopfoid has suggested that it is due to local trophic disturbances 
111 the blood-vessels eausing piolifeiation of the intima resulting in occlusion 
or partial occlusion of the vessels The association betw'een sensorj’’ leeeptois 
and vasodilatation is fuithei illustrated by the results of a senes of experi- 
ments I earned out on the human subject, fiom wdiich one made the general 
inference that stimulation of a mixed nerve so as to jnoduce vascular depiession 
also results in diminution of the threshold stimulus in both deep and cutane- 
ous receptors , a result which is independent of passive flushing due to the 
dilatation of the blood-vessels in the sensoiy organs, wdiilst at the same time 
it is not attributable to simple hj'-jieiiesthesia of oidinaij'' afferent fibies — 
suggesting that the neives that convej’’ depiessor impulses also augment 
sensory receptivitj , wdiieli wdien applied to these cases explains the relation 
of peii-arterial sympathectomy in the alleviation of pain 

Gioujj 2 — -In the second groujj ivill be discussed the nervous paths of 
those forms of pain wdnch are associated with pressor effects m the vascular 
system, and othei signs of sympathetic irritation, such as persistent hypei- 
idiosis of the painful aiea, or lajnd rise of blood-piessuie concomitant with 


a pain ciisis 

This group may be subdivided into three distinct types {a) Pams of a 
lightning or stabbing chaiactei , {b) Pams desciibed as gnawnng, aching, oi 
burning , (c) Griping, twnstmg or vice like pain, geiieially occuiimg onh 

during acute eiises The distinctions of this grouji from the former aie the 
entire absence of vasodilator signs and theimalgic character of the pain , on 
the other hand, the areas affected fiequently show' vasoconstriction, oi it 
these symptoms are mteimittent, they generally occui during an 
exacerbation Lastly, at the iisk of repetition, it must be lemembeied 
that these several varieties may occur togethei oi independently in the same 


individual , , , 

a The lightning stabbing form of pain so often seen accompanying tairen 

lesions IS geneialR cured by section of the posterior spinal roots, 

that Its mediation is dependent on affeient fibres tiarersing ^ . 

sensory path Thus m a case of Hey Gioves’s in which there P 

neuralgia of this type in the legs, the left moie especially P°f 

although failing to cure the pain, changed its character, which a p^ 

was described by the patient as being like a gnawing sensatio , 
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lime iK siNoriU \\asMmuwlml iniUj,mtul LtKoMsi. I uohd that tlu' 

hlihtmm: J «h vlmi: pun m tlu hmh ^^all «lm li «•< ( uin m 
aholislud h\ tlu* roof lOMilum 

h Tin sttond \.nut\ which is }in.iwin<r iii (hauutd fufjiiciith aiioiii- 
panies tin hprhtnui" t\|H jicisislui;' lutwitn tlu < xai i ih itiniis of the hitlii 
In addition tlu ]H(uhaiil\ of ds Mtimtum is soimtinus uio}>iii/(d In the 
paliciil who stalls that it tills ns if it wcu iii tlu tUsh otluis dcsiulx 
il as tieiiUji 111 tlu Muuus disi muinatiiifi ii fioiii ji siipiilui'il Inpti isthesi.i 
Tins sitiiilioii of tlu pain was lUaih shown m Iwoof Thoihiiiirs ias(s(lalKs 
doisdis irists) wluti diip stnsihihl\ was jet mud aftii ihi/otoim In hoth 
the soniitu pun lonipl.inud of was ol a dull jinawni^l ihaiaetii local id in 
the dttp tissues of tlu ilulonnn d wall (hail\ diffiicntintid fioin a dtipii 
mtia-ahdoniinnl piiii whuh was oiiK ivjHiuiuid dnini}j a iiisis and equalK 
difreicntiiled fiom tlu skin In tin pitunt who alwa\s (Usiiilud it as lienij^ 
a ‘niiisciilai seiisatioii In its se\<i(i foini tlu oust t of this pain was acconi- 
paiiied h\ niaiked nieti ise of siiisiti\it\ of tlu diiji tissue to ht!;ht jiussiiic 
stiimili This \arul\ of piiii nurf^ts dining an luiite iiisis In niipeui jitihh 
degrees into 

0 The thud tsju that whuh is <hauutiii/(d In a giipnig oi twisting: 
sensation One of the two eases le fenc'd to disci dud tlu deep sensation as 
a feeling as if the ninseles wcie hung tiglith twisted, a \ue-hke gup 
was also ennijilaiiud ol 

Ucompaiu iiig these siihjcelnc sensations tlieie aie liecpientK seen signs 
of sempathetu aelnits sitili as sasoi oust net ion and lapid use of the blood- 
prcssuic— m one* of the ahose eases fioni bK) nini llg to 175 nini Ilg— 
whilst in the same patient lediution ol the blooii-jnissine In tiinitiin tablets 
and amvl mtiitc to h 5 niiii Ilg aiiohshed this s\ nijiloin Anotlu i lac I pointing 
to the sempalhclic associations of this t\pe ot pain is its eseitation bs adiena- 
hn mjeetion, the subeiitancous injection of this chug (10 min 1--1000 solution) 
producing an acute eiisis in one ot the tabes eases whilst a e isc ie|)oilccl In 
Bailing showed an me leased jnilse-iate to 120 pel inimite 

It has been shown that this dull t\pe oi pain is jiiincipally loeatcd in 
the deep stiue tines espcciallv in muscle The giipmg ehaiaetci oeeasionalh 
assumed by the pam is csscntialh chaiaetciistie of imisculai clistuibance 
whethei splanelmie oi somatic uid docs not fcatuic in eutancous hypci- 
assthesias oi m bone pains All icsulls oi cspcinnentation go to show that 
muscle sense is most cliflicult to csokc fiv oielmaiy stmmh , but when pio- 
^ need by pathological nutation it is capable of gnmg use to most exquisite 
pain, as, foi example, m an mtcstmal eobc oi a eiamp ol the call muscles 

As alieady stated, the muscle affcicnts fiom the cj'c aic not affected by 
gasseiianectomy , neeeithelcss the eye may be excised aftei the lattei opeia- 
ItK sensation being felt by the patient (vec Mouiston Davies), 

^ ^ '^wgi Shcmngtoii has stimulated the inleuoi oblique muscle ol a cat’s 
puckmg of the cats and moeement of the ojiposite eye, 
oni\/ ■^PPmeiated some sensation Again, the results of sensory experiments 
stron? r canal sliow that only slight sensation is produced by the 

IS purchmg of the imrsclc coat oi the bowel which 

a y irresponsive to cutting stimuli, though a sensation of defmitc 

\OL \!~^o -14 1C 
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cliscomfoit may be elicited by inflation of a localized segment (eg, colo- 
s omy) ilyological sense ma)'^ be said to possess a high potential -nhicli 
can onij'' be evoked by a moibid piocess 


We have, theiefoie, to investigate the neive path of these painful muscle 
stimuli If cei vicodoisal posteiioi ihizotomy alone failed, it would be 


leason- 


able to presume that the affeient path of the stimuli lav thiough the sympa- 
letic connection tiavcismg the fiist doisal ganglia to the lateial chain, and 
thence via the posteiioi and lovei doisal loots to the coid The failuie 
lowcvei, of extensive and even bilateral posteiioi ihizotomy of the doisal 
loots for cpigastiic pains, as m tabes, wheie theie is no mtiicac}’^ of the 
sympathetic path as pei tains m then disti ibution to the uppei limb eliminates 
this possibiht}^ and indicates once more the vential loots as the mediatois 
of the sensoiy stimuli 

What stiuctuies aie theie to be found m muscle which can be defimteh 
associated nith the S3mipathetic sj'^stem, vdnch communicate with the spinal 
cold hy the vential loots, and \%hete function has not been pioved to be eithei 
motor oi piopiiceptive ’ The teiminals desciibed b}’’ Boeke and Agdulii 
fulfil these conditions Thc}^ consist of non-mjmhnated fibies teiminatmg in 
clustei-hke lamifications beneath the saicolemma, often m close apposition to 
oi even in conjunction with, the motoi end-plates, whilst Agduhi has obseived 
them on the fibies m the muscle spindles Thus fiom then situation and 
histological appeal ance the evidence as to function is equivocal Then 
s}''mpathetic natuie has been definitely denioristi ated b}'’ section of the anteiioi 
and posteiior loots of the 5th, 6th, 7th, 8th ceivical and the 1st doisal 
neives, and extnpation of the posteiioi root ganglia, which does not pioduce 
degeneiation of these endings m the inteiossei muscles similai to all the 
myelinated endings, whilst, on the othei hand, lemoval of the stellate ganglia 
lesults m then degeneiation Similailj’-, section of anteiioi and posteiior loots 
with excision of then ganglion m the dorsal legion also leave untouched these 
teiminals in the mteicostal muscles showing that the tiophic cells of the 
peiipheial fibies must be m the S3'’nipathetic ganglia of the lateial chain, the 
spinal connection being m all piobability through the vential loots by the 
white lami communicantes 

It has been suggested that then function is the mediation of trophic 
stimuli, oi to assist in the preseivation of muscle tone As to the lattei, the 
evidence appeals contiadictory, although on this theor 3 the lesults of 
Tiendelenbuig’s expeiiments are quite intelligible, these S3’’mpathetic fibies 
acting as affeients m the tome leflex aic 

In one of the tabes cases pieviously cited, wheie an expeiimental injection 
of adienalin was administered, the iigidity of the skeletal muscles in the 
painful aiea was so veiy pionounced a featuie as to pioduce opisthonotus 
accompanied by a pain m the posteiior muscles of the spinal column 
described as being like the ‘grip of a vice’, which passed off as the miisciilai 
contraction subsided A similar type of rigidity has been noted to accompany 
the ‘stupeiii arterielle’ of Leiiche This obseivei has seen motoi contiactio 
dimmish and disappear when ‘ acting on the pen-ai terial sympat le ics ^ 
also mentions a case of Clovis Vincents vheie even deep 
and section of the main neii’^es in a case of painful stiimji ai ec o 
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pamful nuisculai iigiditj’’ wheicas svnipatliecloniv ininiccbatclv ielic\ccl both 
SMnptoms ^^hlch had not leappeaicd altci foitv days lie stales that lie 
and Heitz ha\c seen sympathectomy gieatlv impiOA c eighteen cases of hvpci- 
tomc contiaction nhich subsided tlic dav following opcialion 

These obseuatious cmphaticallv point to the dec]>scated j)am of a 
definitely gnawing chaiactei often associated with muscle iigiditv as being 
mediated by the SMupathetic supph to deep tissues especially the muscles 
In this connection it is mtciestmg to mention some obseixations lecoidcd bj 
Beei on a case wheie lie dnided tlic left antciolateial tiact of tlic spinal coid 
foi a neoplasm causing iight-sidcd ncuialgia in the leg Aftci opeiation winch 
abolished pain he noticed that theic was dinimution to piessuic sensibility 
of the muscles on the iiglit side wliith was associated witli complete analgesia 
111 the same aiea suggesting that the pain in tins case was mediated by tiacks 
possibly m pait association with deep piessuic impulses It will be lecalled 
that m the labbit e\penniciits the deep letaincd sensation was found to be 
conducted pimcipally by the antciolateial tiaets eiidently associated with 
the impulses of pain 

Gioiip 3— III the thud and last gioup aie placed those pains which aie 
not accompanied by any maiked lasoniotoi distui bailees The opeiatue 
lesults suggest that some of these cases may be due to nutation solely con- 
fined to affeient fibies tiaieising the posteiioi lOots , consequently section 
of the root coiiespondiiig to the affected aiea cuics the condition Two 
patients of Bemiet s and anotliei of Hoisley s eveiiiphfy the opeiatii e lesults 
111 these cases They aie not. lioweiei, typical of the laige majoiity of 
neuralgic cases that fail to subside with medicinal tieatment oi peiipheial 
opeiations 

The close similauty of many of these pain cases to those associated with 
definite sympathetic distuibance suggests that they aie dependent upon a 
similar neiious channel The deep tissue seat of some and the failuie of 
posteiior loot section m otheis both indicate the affinity between the simple 
forms and those with obiious lasoniotor symptoms 

Finally it will be seen that a diffuse lesion such as occuis m tabes may 
nutate moie than one type of neive path m the same individual , conse- 
quently buinmg pam maj" be felt m one aiea, whilst aclinig and giipmg 
sensations occui m anothei m association with i asoconstiiction 

In concluding this section on the pain conduction, the evidence showing 
t lat the sympathetic sj^stem probably mediates, these stimuli especially fiom 
muscle may be leiiewed, namely that — 

I Pam m these cases is pimcipally seated m deep tissues 
pam~ la the tabes case cleaily points to a niusculai oiigiii of 

3^1- asoconstiiction, laised blood-piessuie duung pam ciises, 
akl ^ "^ascle m a pain ciisis, tachjmaidia and adienalm hypeisensitn ity 
m icated an nritabihty of the sympathetic system 
* abolishes painful muscle spasm 

foi the 1 organs of Boeke supply the necessaiy sympathetic teimmals 

ocaiion of these phenomena m muscle m assoi lation w ith that system 
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and the cential connections of these end oigans explains the many partial 
oi complete failnies of posteiioi ihizotomv 

INTRASPINAL IRRITATION 

The last possible cause of pain in cases where posteiioi rhizotomy has 
failed IS mtiaspinal nutation 

It IS reasonably conceivable that the effects of a lachiiiditis would not 
be confined to the s]mial loots but extend to the columns of the cord , in 
such cases the mtiaspinal iiritation might bung about the failure of the 
extiaspmal operation Secondary scleiosis might produce theimalgic pain, 
as occasionally it does m cases of disseminated sclerosis On the othei hand 
it will be lemembeied that the majority of these neuialgias exhibit a stiictlv 
localized distribution within a definite area, generally involving one or tivo 
spinal segments which, if we aie to suppose mtiaspinal nutation, would necessi- 
tate an iiiitant stimulus confined to these fibres m association with the affected 
area If the posterior roots concerned are severed, then the irritated fibres 
will completely degenerate, whilst the division of loots above and below those 
affected would entail complete degeneration of all neighbouimg axons , from 
this one might reasonably exjiect relief of pain after the degeneration vas 
complete — a result infrequently obtained Such changes would not remove 
the source of irritation , foi example, an aiea of chionic mflammation winch 
would piogiess beyond its previous limits so as to involve normal tracts, vliicli 
would result in a return of pain after a varying interval — a development that 
frequently occurs, but with this important difference pain returns in the 
old area in most cases, not in neighbouring and healthy area, vhich would 
be the case if fresh axons neie involved 

Lastly, the results of section of the anteiolateial column for widelv 
divergent cases of intractable pain strong^ discountenance a spinal souice 
of irritation they rvill be reviewed in the next section 


THE SURGICAL INDICATIONS 

The ideal procedure would aim at the complete mteiiuption of all nenous 
pathways conducting iiiitant stimuli to the biain , but this would depend 
upon whether the souice of the iiiitant is situated m the peiipheial neires 
m the spinal tracts, or m the highei cerebral centres If the lesion veie m 
the first named, obhteiation of its channel of conduction ought to be possible 
If in the spinal column, it is evident that a localized lesion anyn here be on 
the oiigm of the loots of the phienic nerve could be cut off fiom the higiei 
centres by section of the tract affected, but, on the othei hand, a ’ 
lesion involving an entire sensoiy tract up to the brain stem con no r 
treated surgically without giave danger whilst a purely ceie la souite 
irritation would be rvitliout the piovince of surgeiy i.t.nni; 

From the geneial results of operative tieatment for tiese 
and then clinical history, only a very small minority shov a c^efmi e j } 
logical factor On the vhole, the souice of iriitalion vould appea 
the peripheral neires vhilst the question of mtiaspinal stimulation 
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considcicd in the last section wlicie an attempt was made to sliow that lelajisc 
aftei ilu7otoin\ fioin a lesion in this situation is impiobablc, at least aftei 
any considciable intcnal 

Accepting foi tlie jiicscnt the jninciple that pciiphcial nutation is the 
mam factoi in the iiiajoiitv of these eases then by section of spinal loots wc 
should be able to intciiupt the affcient impulses, the question being which 
loots to sc\ei 

It has been sliow n in connection with ncuialgias ol the biacliial distii- 
bution that the pithwa\s affected piobably depend on the type of manifesta- 
tions, pain of a thcimalgit t\pc associated with the depicssoi effects being 
mediated In doisal and lential loots but lunmg no acccssoiy path by the 


infeiioi ccnical and fust doisal ganglia In these eases ihiyotomy of both 
lential and doisal loots would ha\c to be piactiscd m oidei completely to 
seier the affeient channel The jnoccduic would only be admissible foi cases 
of causalgic nciiialgia in post-opciatue stumps when the lesulting paialysis 
would not be of am consequence and as shown by past woik would iclievc 
the niotoi spasm sometimes iound to accompany the pain 


Again in connection with the jiain in the body aiea, we ha\e sliow’ii that 
uinlateial ihi7otomy of both roots of the mid-doisal segments is not attended 
by any lespiiatoiy cmbauassnient fiom the lesulting paialysis of the intei- 
eostal muscles, although the aftei -effects would be dubious if the same pio- 
ceduie weie peifoimed bilateially In a stiictlj’- imilatcial pam as in Thoi bum’s 
case, imohing tlve mid-doisal segments one might leasonably considei anterioi 
and posteiior ihizotomv On the othei hand, the gieat difficult}'' m connec- 
tion with loot section is to asceitam that all the loots to the affected area 
of the cord have been seieied, a small icscction fiequently failing despite 
the pieiious localization of the symptoms, althougli this W'as piobably due 
la the past to the lential lOot mediation Also the lesection of many loots 
necessitates consideiable exposure of the coid, with attendant shock 

Lastly, cases of veiy localized pain m peiipheial areas occasionally yield 
loots of the aiea coneeined Heie again there is a great 
11 eulty m knowing whether the iieuialgia puiely affects the oidmaiy dorsal 

loot fibies- an unceitamty which lendeis a localized ihizotomy useless m 
most cases 


In concluding the case foi ihizotomy we have to weigh the following 


at d rl of stump neuialgia of the upper oi low'ei limbs all lential 

in loots should be severed if the prognosis is to be at all favourable 

thei procedure wall abolish mti actable stump neuralgia of a 

medmt there may be a lesidual pam due to s}’TOpathetic 

doub? I'hich case, if the oppoitumty piesents, wdieie theie has been a 

fust d ^^Y'^^^'foisal ihizotomy the extupation of the last ceivical and the 
^o^al sympathetic ganglia should be considered 
thp 7, “^foiioi ihizotomy is occasionally successful foi limb neuralgias but 
Piognosis IS completely unceitam 

4 cases is a localized ihizotomy foi localized pam successful, 

root sect^ consideiable proportion of successes aftei posterior 

ion justify the operation in localized unilateral cases ' 
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5 This should be accompanied by anterioi ihizotomy 

6 The gieat disadvantage is the consideiable exposuie of the coid 
necessaiy foi extensive loot section, with consequent shock 

Tinning to the second situation, ivheie the pain stimuli niaj'^ be inter- 
ceptcd, ive have to eonsidei the anteiolateral column of the spinal coid It 
has been shown that piobably all pain impulses cioss m the coid and ascend 
in the spinothalamic tiact of the anteiolateial column , theiefore section of 
the same should completely mteicept all such stimuli, j^roinding the section 
IS made above the lesion We may biiefly leview' the lesults of this operation 
Spillei and Mai tin peifoimed it on a man suffeiing fiom gieat pain in the 
low^ei limbs, the lesult of mopeiable tumoui of the spinal coid Both tiacts 
weie seveied with gieat lelief from all the foimei pain, although he still had 
slight discomfoit at times the possibility of a few fibies eoiivejnng the stimuli 
m the posteiioi columns must be admitted, oi the incomplete seveiance of the 
tiacts Foistei by this opeiation cuied a case wdieie dorsal ihizotomy had 
failed to abolish pain 

Beei m 1913 sectioned the left column foi pain in the light leg secondaiy 
to neoplasm, wnth complete lehef of the symptoms Souttai cut the light 
column foi painful gastric crises of tabes The patient suffeied from intense 
gastric crises, accompanied b}’’ pain m the left leg and left side of the body 
with binning pain in the shouldei, and intense headache The 02 ieiation 
was peifoimed at the interval betw'een the 1st and 2nd dorsal roots, and 
resulted in comiilete abolition of jiain wuth crossed analgesia of the left 
side of the body The only i elapse was a painless attack of vomiting 
Lastly, I hear that a case of causalgia has been successfully treated by this 
method 

These results, coming fiom widely different souices, cleail}’’ beai out the 
principle of peripheral irritation, at the same time illustrating the efRcieiicj'^ 
of spinal section The advantage of the procedure ovei ihizotomy is three- 
fold In the first jilace a veij^ much smaller exposure is necessitated , and 
m the second jilace the pain fibies are concentiated within a veiy small area 
and all affeient fibies mediating pain impulses can be seveied wuth leasonable 
certainty Finally, the operation does not involve paralysis if the ciossed 
jiyramidal tract be avoided — a sequel wdiich must mfalhbty follow dual 
rhizotomy All these features, we conclude make this the opeiation of 
election m all cases of inti actable neuxalgia, wdiethei in limb or bod)^ aieas 

The only disadvantage w'ould appear to be the delicacy of the procedure 
and the danger of paralysis, although even if the lattei mishap should follow, 
as 111 Beei’s case, the great sensory relief obtained far outweighs the motor loss 

My best thanks are due to the Royal Society foi a grant ivhich has enabled 
the experimental w'oik to be earned out, to Mr E D Telfoid, F 
for reading the IMS and for much helpful criticism, to Di BA Mcbwinc} 
for valuable assistance with regard to the operative work, and to ^^rolesso 
A V Hill and Professor Rapei for kindly allowing the experimenta w 
to be conducted in the Ph}^siological Depaitment of the Victoiia nners 

Medical School 
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THE BACTERIOLOGICAL AND PATHOLOGICAL EXAMINATION 
OF THE VERMIFORM APPENDIX IN THE 
FIRST THIRTY HOURS OF ACUTE APPENDICITIS 
WITH SPECIAL REFERENCE TO THE PRESENCE OF ‘FATS’ IN 
THE WALL OF THE APPENDIX AND LYMPHOID TISSUE 

Bv LEONARD S DUDGEON and P H iRITCHINER, London 

The appcndi'v was lemoved in twenty-five cases in the eaily stages of the 
acute disease Fiom the clinical histoiy the nia\inium period of ihness was 
iMthin thiity houis It was believed that this stage of the illness was the 
ideal peiiod foi detailed investigation Twenty-seven cases weie examined, 
but in two instances, although the symptoms led to the clinical diagnosis of 
acute appendicitis, the viscus vas found to be noimal on examination in the 
laboiatory Ten contiol eases of chionic lecuiiing appendicitis weie also 
made use of, moie especiall}'^ foi the stud}'^ of ‘fats’ and for compaiison with 
the changes in the acute stages of appendicitis 

METHOD OF INVESTIGATION 

All the pielimmaiy investigations about to be lefeiied to weie made bv 
one of us (P H M ) at some peiiod of the abdominal opeiation 

Blood fiom one of the aim veins was taken fiom each patient at the time 
of opeiation Seveial cubic centimeties of blood weie added to the most 
appiopiiate media foi the puipose, and the lemamdei vas set aside for seio 
logical investigations Uiine ivas withdiawn cathetei The peiitoneal 
fluid was collected m a steiile tube for bacteiiological examination vheii 
present m sufficient quantity The appendix was iemoi’'ed by the usual 
method, and caie was taken that it did not come in contact with the skin oi 
abdominal paiietes It was placed at onoc in a steiile tube and sent to the 
laboiatoiies foi the detailed investigation about to be lefeired to 

The viscus was split with steiile scissois fiom base to apex, and poitions 
of the vail weie taken foi micioscop}'' Concietions weie lemoved, and ova 
iveie looked for m the depths of the mucosa uitli a hand lens The contents 
of the appendix weie spiead on sterile unglazed tiles and the di}^ residue nas 
submitted to bacteiiological investigation bj”- the method intioduced by one 
of us (L S D ) The mucosa was sciaped with a blunt scalpel, the sci aping 
was examined micioscopically, and the lemaindei added to the mateiial on 
the tiles obtained from the inteiioi of the apjiendix By these means, paiasites 
oi ova embedded in the appendix wall should not ha%e been oiei looked 

Blood Cultures— As alieady stated, vein puncture was made by one o 
us (P H M) on each occasion wdien the patient was under the an-estiietic 
The skin was thoioiighly cleaned with ethei befoie the lein punctuie 
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attempted and se\eial cubic centimetics of blood A\eie added to tubes of 
glucose bioth distilled watci, and 2 pei cent bile salt in distilled AAatei 

In 11 out of the 13 positue lesults obtained, the bacteiia ueie cultivated 
m the bile medium only, no giOAith occuiicd m glucose bioth in 23 cases, 
noi in distilled vatei m 21 out of the total of 25 cases In the bile medium 
Siaphijlocomts albiis vas obtained on 12 occasions, and S aw cm on 3 On 
clinical evidence all these 25 cases A\eie m the eaily stages of acute appendi- 
citis of thiity houis’ duiation oi less A stieptocoecus cultnated fiom the 
blood-stieam in one case vas non-haemolytic and of the shoit-chained type 
A massive giovth of a sunilai stieptocoecus nas obtained fiom the inteiior 
of the appendix, nhich AAas gangienous 

The Uime — A detailed examination of the uiinc was undertaken m 18 
out of the 25 cases because symptoms lefciied to the vnmaiy system occiu 
in acute appendicitis, and ne wished to asceitain the lelative fiequency of 
Bacilhts coh infection of the uiinaiy tiact m acute appendicitis It is ivell 
known that acute coh infections of the uiinaiy tiact maj’’ be mistaken foi 
appendicitis, and may occm subsequent to an attack of acute appendicitis 
The urine nas ivithdiawn by cathetei in eveiy instance as a piehmmaiy to 
the opeiation B coh uas cultivated fiom the mine m three of the patients 
vith acute peutomtis, and, although leucocjrtcs veie piesent m the uimar> 
deposits in tno of these cases, theie nas no tiue pus-foimation iMucus, and 
in one case a tiace of blood Aieie also found In the fiist of these cases, 
B coh vas not isolated fiom the acutely inflamed appendix, and the uiinaiy 
culture of B coh did not agglutinate with any of the anti-colon seia 2 iiepaied 
by Dudgeon, Woidley, and Bawtiee In the second case, B coh was isolated 
fiom the pus in the appendix as veil as fiom the uiine, but the stiains obtained 
fiom the two souices did not coiiespond on cultuial evidence, and weie 
inagglutinable with the anti-colon seia In the thud case, the B coh obtained 
fiom the mine and peiitoneal fluid coiiesponded seiologically In 7 instances 
the mine nas steiile, in the lemaindei streptococci (4) and S albiis (5) 
veie cultnated Leucocytes weie seen m 9 cases blood and mucus in 10, 
tiaces of albumin and calcium oxalate m 3 cases 


Agglutination Reactions —The patients’ seia iveie tested with TAB 
Slid C antigens, Avith thiee hasmolytic, and thiee non-hsemolytic coh antigens 
ns employed by Dudgeon, Woidley, and Bantiee There was no evidence 
0 a tj'^phoid or paiatjqihoid infection m any of these cases but two of the 
patients shoved the piesence of inoculation agglutinins, (1) 1-100, (2) 1-200, 
m one case a giil of 12, the typhoid end-jiomt was 1-100, but no 
c luical 01 pathological evidence of typhoid fevei could be obtained No 
leaction nas obtained AMth tAAo of the hsemoljdic coh antigens (1-50), but m 
anti ^ leaction of 1-100 Avas obtained Avith the thud Inemolytio coh 
HiemolAdic colon bacilli, hoAAmAmr, aa'cic not cultiAmted fiom the 
crmi of the appendix, peiitoneal fluid, oi mine in any case ot this series 
cases leacted at 1-100 and one at 1-200 vith one of the non-luemo- 
c CO 1 antigens, but no fmthei leactions occuiied Aiith any of the thiee 


1 : 

Ant\ colon s>erA referred to throughout this p iper are those prepared bj these 


workers 
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non-li?emolytic coli antigens employed Colon bacilli, seiologically similai, 
AMth the bacilh agglutinated, A\eie not isolated fiom these thiee cases We 
may again lecall that the duiation of the acute symptoms m these cases iias 
limited to a peiiod of thiitv houis, so that the agglutinin content of the seui 
m the foui cases lefeiied to must have been dependent upon a chronic coli 
infection, oi be legaided as Avithin the limits of the normal Dudgeon 
Woidlej^ and Bawtiee, fiom then obseiiations nith noimal human seia, and 
the SCI a fiom proved cob cases, consideied that a reaction of 1-50 with then 
antigens at 52° C foi five houis was abnormal In these cases ive have taken 
1—100 as tire lowest limit for the leaction, although the antigens emploj^ed 
and the technique adopted hare been the same If ive regard the reactions 
in these cases as positive eindence of a colon infection, then ive must look foi 
evidence of a cliiomc infection Tlieie was positive evidence of chronic inflani- 
mation with fibiosis of the ajipendiv in siv cases, but colon agglutinins were 
not piesent in the seia of these patients 


THE APPENDIX 

Contents — The niter loi was fully examined in each instance In one 
case in wdiich the appendix ivas found to be noimal, the inter loi was filled with 
inspissated faecal material which consisted of phosphates and legetable matter, 
while the acute sjnnptoms w’eie due to a hnimoiihagic lutein cyst in the light 
ovaiy 

In 27 cases, faical material w’as piesent m 2 (the noimal cases lefeiied 
to), creamy pus filled the mteiioi m 3 in 18 cases the contents consisted 
of blood-stained pus, wdiile m 4 instances it was blood-stained debus In 
6 out of the 25 acute cases concietioiis w'eie piesent m addition to the pus 
oi blood Film piepaiations of the pus or blood-stained debus showed laige 
numbeis of bacteiia, sometimes m solid plugs while in one instance spiio 
chaetes weie piesent in enoimous numbeis, in the lumen and mucosa of the 
appendix in a female patient, age 16, who had not been abroad In 3 cases 
the terminal one-thiid oi tw'o-thnds show^ed an inflammatoi}^ reaction, while 
the base wns unaffected to the naked eye 

The concietions, ivhich w’eie generally grey or gre 5 ash-white in coloiii, 
consisted of soaps and fats either ivith or w’lthout vegetable mattei, but the 
soaps and fats foimed the major portion of the concretion in each instance 
No mm or entozoa iveie found in the inteiioi of the appendix or in the concie 
tions m any one of the 25 acute cases, although a very careful search was 
made which included scraping of the mucosa Bacteria w^eie piesent in tJie 
concretions in large masses, but no foreign bod}'' was found 

The late Owen T Williams drew' attention to the white, soft, soap-liKc 
concietions m the appendix m appendicitis His analysis showed that these 
conei etioiis w'eie similar to intestinal sand, and consisted laige y o so 
fats and insoluble soaps, W'ltli a high calcium content of 3 3 per cen 
lefeiied to Schmidt, who has stated that the ^,,ces 

inoiganic salts of non, calcium and phosphoiic acid, an a } 
and to the work of Sir William Macewen, who demonstrated » 
the appendix during life Williams found that concietions in apj 
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contain insoluble calcium soaps of satuiatcd fattj’’ acids which aic foimed 
the secietion of the appendix, and aic not f.ccal concietions 
Williams suggested fmlhci tliat the fat compounds secieted oi excieted 
by the tubulai glands of tlie intestine may iindci abnoimal conditions, block 
the lumen of the glands, and so lendei them liable to be moic easily infected 
by niicio-oiganisms than nould occm nJien functionating noimall}’' 

BACTERIOLOGICAL FINDINGS 

The Peritoneal Fluid — Cultmes neie made of tlie pentoneal fluid aiound 
the inflamed appendix m 12 instances It nas steiile m 4, S albiis nas 
present on 3 occasions, once alone and tnicc nith eithei stieptococci oi 
colon bacilli Ailiile in 5 instances the positne findings m the pentoneal fluid 
neie similai to those obtained fiom the inteiioi of the appendix, and shoued 
non-hiemolytic B coh and stieptococci 

Anaerobic — ^The pus, blood and debus obtained fiom the tiles aftei 
drying nas added to Robeitsons lieait medium, and sub-eultuies weie made 
from this at the end of tucnty-foui to seventy-two houis In five cases B 
Welchn was isolated fiom the inteiioi of the appendix as sliowm in Table I 


Table I — BACTcntoi ooi oi IxTmuou oi Vpplndik 


No 

1 

No OF 
C\S1 

CONumov 01 1 

Arn Miiv 

1 

Al UOUK 

AN VI UOBIC 

Eusults 

1 

n 

i 

Normal j 

1 

Enterococcus 

Slow I ictosc fer- 
, mentor (N H ) 

1 

B 11 ekim 

Recoverj 

2 1 

18 

Terminal end 
necrotic 

Streptococcus 

B coll (NH) 

do 

do 

3 

22 

Suppuritn c 
nppendicitis 

B coh (N H ) 

do 

do 

4 

23 

do 

1 Streptococcus 
(NH) 

1 Enterococcus 

1 (N H ) 

S albas 

do 

do 

5 

20 

do 

B coh (N H ) 

do ! 

do 


fiveca obtained fiom the pentoneal fluid In one of these 

iiiation^h 1 ^PP^^dix was noimal , but m the othei four suppuiative mflam- 
eoloii baeill although aerobic oiganisras wmie piesent, such as 

"ith this inf gangiene occuned in one case only Each patient 

^0 those IP, unmteiiupted lecoveiy These findings aie similai 

of Pentomti Dudgeon and Sargent on the bactenology 

“wpoitauce nf Veillon and Zubei diew^ attention to the 

the seieie , appendicitis They consideied that gangiene and 

^t similar “"eie due to these oigamsms Tavel and Lanz anived 

usioiis In foui acute cases and one noimal appendix an 
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impoitdnt anaeiobe was isolated fiom the appendix out of 27 cases, but the 
clinical condition of these patients was not diffeient fiom the rest, and the 
suigical tieatment and the pi ogress of the case A\eie in no way affected 

Aerobic The diied pus, blood, and debus wcie scraped off the tiles iii 
each case and spiead on human blood-agai plates and also on plates of agai 
and litmus lactose agai By this means it was a simple mattei to select the 
isolated colonies on the vaiious media The aeiobic oiganisms obtained fiom 
the pus and debus, oi debus only, m the mteiior of the appendix in the 25 
cases of acute appendicitis (thiity houis) aie as follows B coh 6 , B coh 
and streptococci, 1 4 , streptococci and S albus, 3 , B coh, streptococci, and 
S alhii'i, 2 

^Ve will now discuss these lesults in detail 

Bacillus Coh — In evei 3 '- case, without exception, the colon bacilli weie 
-of the non-haimolytic vaiiety, which is of consideiable inteiest in the light 
of the noik done bj'^ Dudgeon, Woidlej”^, and Bawtiee, who showed that hsemo- 
tytic colon bacilli occui m the fmces undei noimal conditions in about 13 per 
cent, but in cases of diaiihoea and colitis they weie much moie fiequentlj' 
obtained (35 4 pei cent) Heiiold isolated luemol 3 dic colon bacilli fiom the 
faeces in 40 pei cent of his cases of lenal infection due to these oiganisms, while 
the above-mentioned authois coiielated the uiinai 3 '’ and faecal findings m 
haemolytic coh infections In these cases of acute appendicitis examined 
within thirty houis of onset, haemol 3 dic colon bacilli were not obtained in anv 
instance, although eimiy attempt ivas made with liquid and solid media In 
1922, one of us (L S D ) isolated a puie giowth of haemolytic colon bacilli 
fiom the blood and pus obtained fiom the mteiioi of the appendix in acute 
aijpendicitis, but the appendix was full of thiead-woims This colon bacillus 
was grouped with a luemolvtic colon anti-seium (Dow) 

It has alread 3 '^ been stated that B coh (N H ) weie isolated from the urine 
in thiee of these cases of acute appendicitis, and the organisms from both the 
mine and peiitoneal fluid agieed seiologically in one instance B coh of the 
non-luemolytic type veie isolated fiom the inteiioi of the appendix in 22 out 
of the 25 acute eases Seimial stiains weie taken fiom each case and tested 
cultuiall 3 '’, but no infoimation Avas obtained by this piocedure, Avhich agiees 
with the findings obtained AVith non-hmmolvtic colon stiains m uiinai 3 '’ mfec 
tions Each stiain was cultivated m veal bioth and agai, and antigens veie 
piepaied which weie tested with the colon anti-seia In 11 instances non 
hsemol 3 ^tic colon bacilli cveie isolated from indiA^idual cases which agglutinate 
with the non-hmmolytic colon anti-seia piepared from uiinaiy stiains, an 
none AVith the haemolytic anti-seia 

Of couise it IS possible that if an unlimited numbei of colonies fiom eveiy 
ease veie tested seiologically, a highei percentage of positne findings migi 


be obtained , ^ 

Streptococci — Stieptococci cvere isolated fiom the inteiioi o le appe 
m 19 cases out of the total of 27, in one case m the blood cultme, anc in ano i 
fiom the peiitoneal fluid as well as fiom the inteiior o tie ® 1 V™ 
hsemolytic streptococcus vas obtained in one instance on 3 j 
shoit-chained stieptodiplococcus isolated in conjunction vi 1 a n , 

long-chained stieptococcus, but the degree of luemo 3 '^sis vas 1 » 
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The cultuial leactions of the stieptococci, long and shoit chains and 
diplococci in lactose, niuhn mannite salicm, and milk and the lesults of the 
hcemolysis tests, aie lecoided hcie No detailed deseiiption is appended, 
because distinctive lecoids veie not obtained by these methods 


Table II— To Snow the Cultural Reactions or the Streptococci 
ISOLVTEO IN TIirSL CASES 



n:Ei'0WMS ! LicTOsr 

INUUN 

Mavmtol 

Smcis 

Milk 

Long chains 6 

Short elnins 5 

Diplococci 13 

+ _ i + 

0 C 1 f. 

0 o 5 

1 12 13 

-f - 

1 2 1 

- 2 j 

5 5 

•4 - 

1 5 

2 2 

0 3 

+ - 
5 1 

5 — 

10 1 

clot 

2 2 

1 4 

5 7 


+ = Acid - = Alknline or umffccted 


In some cases a long-chained stieptocoecus and a diplococcus oi other 
combination among the membeis of this gtoup wmie found Hcemolytic 
streptococci, of the slioit-chained tvpe, w'cie isolated in onlv one case, althougli 
the h?emolji;ic tests w’eie done with solid and liquid media No fatal lesult 


ensued and theie was no instance of diffuse peritonitis wnth septicaemia, or 
cellulitis The only case fioni which a stieptocoecus was isolated by blood 
cultuie made an uneventful lecoveiy, but this stieptocoecus was the short- 
chained type, and non-hannolytic Similai stieptococci were isolated fiom 
the mine m two cases, and fiom the mteiioi of the appendix 

Mutch consideis that delaj’- of the intestinal moi'-emen ts is one ot the 
clnef factois which favour stieptococcal giow'th m the colon, especiallj'^ w'hen 
associated w ith the piesence of carbohydrates m the food, while otheis consider 
that diarrhoea favours an excessive stieptococcal grow’th Conti oveisial 


aiguments on this subject aie largely due to ignoiance of the fact that the 
stieptococcal content of noimal human feces can be shown to be as high 
as IS met wTth m conditions of lil health, provided the coriect technique 
IS employed This question has been lefeiied to b}?^ Dudgeon befoie the 
Section of Tiopical Sledicme of the Royal Societj of Medicine 

There is a type of oigamsm occunmg chaiacteiisticallji" m the tjsces which 
las the classical feimentation piopeities of the central type of Sireptococcuf 
jn.cahs group of Andiewes and Holder, and which withstands heat Dible 
considers that this oigamsm is the entcioeoccus Heat-iesistance is a 
c laiacteiistic piopeity of the enteiococcus, as most stiams can withstand 
urty minutes at 60° C although fifteen minutes at 60° is the most 
sa IS actoiv peiiod Most of oui stieptococcal cultuies wmie heat-iesistant 


MICROSCOPY 

iiietl! lecently-iemoved appendux weie examined by the oidinaix^ 

lat hbiin baeteiia fat and in acid bichiomate at 45° C foi 

emplo3md and the tissues weie examined by 
^^exaditis method foi spnocinetes 
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Tnenty-scveii specimens nhich had been subjected to full bacteiiological 
and othci in\ estigations weic examined, as lefeiied to above, and also ten 
quiescent appendices Whenevei possible poitions fiom the pioxinial and 
distal ends, oi fioin the most advanced lesion and the least affected poition, 
veic compaied 

Acute C\ses 

The most extieme inflammatoiy changes weie obseived eithei as a localized 
oi diffuse piocess m the Aiall of the appendix, while, as might be expected, 
all stages of inflammation iveie demonstiated In 4 cases acute changes 
at one end of the appendix veie compaied with the noimal appearances at 
the opposite end In these acute lesions the mucosa vas laigely necrosed 
oi a false membiane consisting mainly of jiolj'moiphs and fibiin foimed the 
lining wall m the inflamed area bejmnd the stiictuie We failed to obseive 
ail}'’ maiked excess of eosinojihils m these acute cases Eastwood consideied 
that an cosinophiha occuis m the mucosa m appendicitis twenty-foui hours 
aftei the onset of the attack, and i caches a maximum in the second week, 
but this localized eosmopluha is not associated with an eosmophilia in the 
blood 

In the most extieme cases wide aieas of neciosis occmied, with acute 
inflammation of the vessel walls, hannoiihages, and thiombosis The thiombi 
consisted chief! j”- of polymoiphs oi of blood debus Snnilai changes occuiied 
m the musculai coat the muscle cells weie swollen, vacuolated, and distoited 
and showed fatty degeneiation Theie weie scattered h.emoiihages piesent, 
and tiacts of oedema fiee fiom cellulai exudate 


Table 111 —Showing Evidence or CiinoNic iNrEAuriATioN 
IN Acute Cases 


NO or 
Ovsn 

CuvrciL Hisrom 

Eiidlnces op Chronic Imiwvvtion 

2 

No prenous attack 

Chronic infi immation wath fibrosis 

9 

ditto 

Chronic infl imnratxou with fihiosis iihicli extends 
all thiough the muscular coat up to the mucosa 

14 

ditto 

Fibrosis of musculai coat especially 

22 

One previous attack 

Chronic mil imm ition all through the appendix 

25 

Sever il previous 
att icks 

Maiked fihiosis of musculir coat, xessels vtij 
fibrosed 


The mucosa may show relatively few changes, or small aieas of u 
may be met with conrniumcating with mucli more extensive in 
processes m the muscular coat up to and including the tissue° 

and peii-appeiidiculai fat Foci of neciosis occuiie in ^ nrusculai 

The inflammatoiy reaction may be intense m tire submucous 
coats, but veiy slight in the mucosa Degeneiation of the J ^ 

occuned Spiioclnctes w^eie abundant in the mucosa and ii 
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the appendix in one case, but, as alieady stated, this patient had not been 
abioad It is impoitant to lealize that in 5 out of the total of 25 cases of 
acute appendicitis, positive evidence of chionic inflammation and fibiosis vas 
obtained in addition to the acute changes, as lefeiied to in 2 able III 

One case of 0x3^115 infection occuiied among these acute cases 
Reiiihaidt found about 10 pei cent of 620 appendices lemoved up to 1919 
contained ox3miis, and duiing 1919 17 6 pei cent out of 170 He consideis 
that localities and seasons ma^'^ laise the 0x5^115 index 



Fio S'iO — -Zeish A objectne B, ocuHr Case i {Quiescent) shovimg ‘fats’ 
at the base of the colvirnnar epithelial cells of the mucosa and glands v, jth clumping 
of tats in the central area of tho hraph nodes in the appendiv nal! 

^ Eastwood found that 19 2 pei cent out ot 73 cases of appendicitis, and 
pel cent out of 50 1101 mal appendices, had an 0x3^115 infection 
Fats®' ^Pat dioiflets, laige masses of fat, and needle-shaped ci3’stals of 
soaps weie piesent m the mterioi of the appendix Fats tveie piesent in 
le cc s oi the inflammaton^ exudates and muscle libies which weie not 
isoiganized contained laigc and small fat dioplets The tymph follicles m 


* This term is used to include all substances reacting with ScharHtli R 
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the wall of the appendices showed small and laige coarse fat dioplets, 
esjrecially in the endothelial cells, and these droplets ma}’^ be of such large 
size, oi so numeious, as to obstruct the outline of the cells The fats weie 
espeeially abund.mt in tlie endothelial centies A lymph gland from the 
mesenteiy showed the fats in abundance m the centre of the lymph nodes, 
as occuis m these nodes in the appendix wall Fats were abundant in the 
mucous coat, and m the deep epithelium of the tubules, and especially m 
and aiouncl the ganglion eells 



31S3 A objectne ocular Vase » wmescem, 

the opitl ehum and m the Ijmph nodes ns in Ftg 3.0 


Quiescent Cases 

Ten quiescent appendices weie lemoved, and “^jgpaied as m 

mesence of fats The contents tieie examined and sectio P 
the acute cases No bacteiiological ZnTmThe appLdix ni tliesc 

well at the outset to lefei to the gioss chan 

ten cases of quiescent appendicitis In ,,as appaientiv 

niality was observed in the inueo^ , t 1 

-Sr errn^th^^^^^^ one case of acute appendicitis oceinred 
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in the piesent senes in ^^hlcll thiead-woims weie demonstiated, but from 
long expeiience we lla^e no belief that these woiins aie a frequent cause of 
appendicitis in this countij'' In eveij’’ case the lumen was fully patent, apait 
fiom the tliiead-woim case, but theie nas obvious fibiosis of the outei coats 
The nncioscopical examination confiimed the gioss findings, as the 
mucosa nas noimal in 8 out of the 10 cases In one case the mucosa was 
laigety lejilaced by fibio-fatty tissue, and in the othei case masses of ova 
of the oxyiiiis weie piesent No local eosinophiha occuired in this case, 



Fio 358 — Zeiss A objectne B, ocular Case 8 (Quicsceni) Lymph node 
Horn the meso appendxv of the same case, showing the same clumping of fats in the 
central area A similar condition was to be noted m a Ij mph node remo\ ed from 
tue ileoc-ecal angle and presumablj draining the appendix All these h mph nodes 
"ere much enlarged m this case 


"" iici confiims Eastnood’s findings In 9 cases out of the 10 examined the 
amovmt of tymphoid tissue nas nithui the limits of the iioimal 

^ one instance endothelial actn ity in the centie of the lymph nodules 
phagocytosis of tlie IjTnphoid cells The fibrosis a as 
'a the expense of the muscular coat, so that m some cases such muscle 
lemanred a as embedded in dense fibrous tissue 

a acdition the ressci a alls aeie thickened and the hmrphatics in the 
rOL M -so 4^ ■ 
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outei coat dilated In tlie fibious tissue 'vvhicli extended fiom the submucous 
o he peiitoneal coat, aieas of chionic inflammation occuired, and in one 
instance a deposit of blown pigment, wlneh was not non-fiee 

The mteiioi sliowed plugs of bacteiia mixed with the fiecal mateiial, and 
m one instance, a female, age 12, nho had not been abioad, spiroclnetes 
weie abundant 

The Fats It is, honevei, especiall 3 >- m lelation to the piesence of the 
fats that lie aie non conceined, but some idea of the condition of these 



pjo 350 —Zeiss A objective Bg ocular Case 10 (Quiescent) Showing a 
mass of ‘ fats m the lumen of the appendix and m the epithelial cells of the raucous 
membrane and glands Clumping of ‘ fats in the centre of the lymph nodes is 
again present 


quiescent appendices was essential befoie the fat details iieie lefeiied to 
Considerable advantage has been gamed by employing the bichi ornate me lor 
of Bell foi these fiesh tissues (Figs 356-350 ) 

The fats weie found m abundance m the lumen of the appendix iw i 
ftccal material, m the cells of the lining epithelium of the mucosa, especia l 
111 the deeper poition of the epithelial lining, and in some instances tlic lats 
veie jiresent heie m leiy consideiable amount 
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It IS, h0Me-\ei the ])iesence of the fats m the lymphoid tissues of the 
appendix which is sucli a stiikmg pictuie, and especially in the endothelial 
centies The fats aie piesent in single droplets, m large clumps, fiee, and 
packed m the endothelial cells We weie foitunate to obtain the small 
lymph gland attached to the appendix m thiee instances, and heie the fats 
weie also found to be abundant, moie especially m the endothelial centies 
in clumps, and m individual dioplets, fiee, and phagocjdosed by the endo- 
thelial cells These fats weie piesent in the tissue as lound dioplets, but 
the angulai oi solid foims iveie also met with 

Tile fats veie piesent in abundance in the ganglion cells, as in the acute 
cases, and in close pioximity to these cells The muscle fibies m the appen- 
dix wall showed fat dioplets, but not to the same degiee as m the swollen 
muscle-cells in the appendix wall in acute appendicitis 

The piesence of these fats in the fiee mucous lining of the mteiioi of the 
appendix, in the deep epithelial cells, and especially m the endothelial centies 
of the lymphoid nodules and oi tlie lymph glands diammg these aieas, suggests 
to us the piobabihty that fats are absoibed fiom the lumen of the appendix 
As already stated, Oven Williams brought foiwaid stiong aiguments in 
faioui of the opposite Anew that these fats ivere excieted by the mucosa of 
the appendix, and that appendiculai concietions Aveie foimed in this Ai^aj’- 
The fact that ne liaise been able to demonstiate fats both fiee, and phago- 
cytosed, m the lymphoid nodules of the appendix and the coiiesponding 
Ijrapli glands, is in suppoit of the Aneiv Avhich Ave offei 

Unless otheivise stated, the appendix shoAved no signs of pievious inflam- 
mation, noi adhesions to adjacent stiuctuies The sex incidence m this senes 
IS appioximately equal, Avhich tallies AVith a long expeiience of scA'-eial yeais 
at St Thomas’s Hospital In all cases lecoimiy n^as uneventful 

CHRONIC APPENDICITIS 

Of the 10 consecutne cases opeiated on m this senes, 5 veie male and 5 
female, of ages langing fiom 2 yeais to 30 yeais In no case Avas the opeia- 
tion pel foimed less than two months aftei the last acute attack, and m all 
cases theie nas no outivard sign of piCAUous inflammatory change eithei in 
the appendix oi pentoneal cavity In one case that of a female, age 19 yeais, 
masses of tin ead- worms could be ielt m the ctecum, and v^ere also found in 
the appendix This patient had spent much of hei life in Southern India 
In anothei case, a female, age 2 jmais, AA'heie lapaiotomy AAas undei taken foi 
an intussusception Avliich Avas of the csecocohc type, the appendix AAas A’^eiA 
long and appaiently the cause of the tiouble 

CONCLUSIONS 

1 The chief aeiobic oigamsms isolated fiom the inteiior of the appendix 
in the fiist thirty houis of appendicitis AA'ere B cob and streptococci These 
oigamsms vith one exception (stieptococcus) Aiere non-h<emolytic TAient}- 
fiAe acute cases aacic niAestigated The anaerobe, B J] clchii, AAas piesent 
in fom of these acute cases but the oigamsm failed to ica eal its pathogenicitj , 
nnd fiom one noimal appendix 



688 THE BRITISH JOURNAL OF SURGERY 


Tabic /F-Ciinicai Noxns on the Acute Cases or Appendicitis Investigated 

IN TUI SE Experiments 


JsO 

1 

Sr\ 

1 An 

Ll 01 

J 

Pnnious 

I " 

Attack in 
nouns 

1 

Acutt 

VrTAChS 

j Operation itndings re A^PE^DIX 

1 

2 

F 

1 ^ 

1 21 

t ' 

1 

1 

12 

1 

1 

Coiled up in retroc-ccal pouch and eenerallv 
j inflamed 


i 

1 '2 

0 

j Distal end distended and much inflamed 

o 

F 


1 

0 

No kinking of organ 

> 

1 j 

12 

Distal end inflamed 

4 

' AI 

I 1 

15 

0 

Distal end inflamed and ivrapped m omentum 


M 

( 14 

1 

1 

1 

21 


— appendix pelvic in position 


1 

0 

Generally inflamed — pelvic in position 

G 

F 

23 

1 

I 15 

1 

8* 

Fibrotic and generally inflamed — no adhesions 

7 

F 

9 

1 1 

0 

Generally and aery intensely inflamed 

8 

ai 

1 24 

10 ' 

1 

0 

Generally inflamed — enormous quantities of 


ai 

1 20 

1 1 


free serous fluid in peritoneum 

9 

20 , 

0 

Distal half distended and inflamed, wrapped 

10 

M 

11 

1 1 


in omentum 

' 8 

0 

Kinked bj old adhesions and inflamed distally 

11 

F 

16 

1 2t * 

0 

fPelvis generally inflamed Large blood cyst of 

12 

F 

8 

1 1 

1 


Ovary (R ), apparently seat of recent 
haimorrliage 

1 ^ ' 

0 

Generally inflamed — retrocoecal 

13 

M 

50 

2 ' 

1 

0 

Generally inflamed — retrociecal 

14 

F 

lo 

9 

0 

1 Generally cedematous, wall thickened 

13 

F 

13 

24 

0 

Generally' inflamed — free fluid purulent 

10 

ai 

10 

24 j 

n 

Generally inflamed — fiee pus 

17 

F 

20 

24-30 ! 

’ 1 

Geneially inflamed 

18 

P 

8 

■» ; 

0 

fAppeared normal — enlarged glands m mesen 
tery 

Generally' inflamed, adheient and fibrotic 

19 

M 

33 

19 1 

Se\ eral 

20 

ai 

33 

20 1 

9 

Tip red No kink Much serous fluid 

21 

p 

21 

20 

9 

End inflamed bey'ond kink Much serous fluid 

22 

p 

14 

0 

1 

Much inflamed Free serous fluid 

23 

p 

12 

24 

1 

Kinked and much inflamed distally 

24 

ai 

29 

21 

’ 1 

Generally inflamed and peh ic Very adherent 

25 

ai 

] 

1 

24 

24 Sevenl 

Generally inflamed, peh ic Free scro pus 

2S 1 


IG i 

20 

9 1 1 

Inflamed distal to kink 

27 

M 

25 

24 

0 j 

Generally inflamed 


The e occur’’etI regu^'ir^Y mca'ifcrwai on 
•{• Appcndiv norni'il microscop cally 


one month previou 
+ Three months ago 


Ir 
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2 B coll was not obtained by blood cultuie, and stieptococci were found 
in only one case 

3 All cases lecoveied without connilications 

4 B coll infection of the uiinaiy tiact was piesent in three cases 

5 Serological tests weie made with the anti-colon seia and with the 
isolated stiains of B coli, with positive lesults in half the cases 

6 Intestinal paiasites weie found in one of the acute cases, and in only 
one of the ten contiol cases of quiescent appendicitis (oxyuris) 

7 Appendix concietions consisted of fats, soaps, and vegetable mattei 

8 Fats weie demonstiated in the lumen, mucous lining, m the gland cells, 
in the lymph nodes of the appendix wall, and m the lymph glands diaining 
the appendix m the quiescent cases These findings suggest fat absorption 
from the lumen 

9 In man}' of the acute cases the mflammatoiy luocess in the submucous 
and muscular coats was much more intense than the aiipearance of the 
mucosa led one to suspect 

10 E^ndence of chiomc appendicitis was demonstiated m the wall of 
the appendix in some of the acute cases, although no luevious histoi}' 
of appendicitis was obtained 

11 In the chiomc cases, and in the acute cases where evidence of 
previous inflammation existed in the appendix wall, the fibiosis involved the 
museulai coat, vhicli was extensively disoigamzed 

12 Spnochietes weie found in two cases, and these patients had not 
been abroad 
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THE PROBLEM OF DRAINAGE IN ACUTE APPENDICITIS. 

By R ST LEGER BROCKiMAN, SiiErncLD 

(Being the Iluntcnan Lecture delivered at the Boijal College of Surgeons of England 

on Jan 21, 1924) 

“ Why tlien is not the ^^oun(^ of the dnughtei of my people closed ’ ” 

— Jc^emtas i\ 22 iDonai \eri 5 i 0 n) 

The histoiy of piogiess in the tieatment of most diseases leveals a senes of 
stages 01 peiiods each of ivhich piesented its m\n peculiai pioblem to exeieise 
the suigical minds of the time In the piactice of the ait of healing, Ye have 
to tiead a jiath whicli is stiiknigly siimlai to tJiat taken by ivhat to many 
of us ivas the most appealing figtiie of oui fan}’’ tales, the suitoi ivho essa 5 fed 
to ivin the hand of the king’s daughtei No soonei is one iiddle ansiveied, 
ox one task completed, than anothei is immediately piopounded in its place 
We evei lepeat the expeiience of the chmbei nho, thinking the ne\t ridge 
is the summit to be attained, finds that anothei use still stands betiveeii him 
and his allotted goal 

In the not so fai distant past the clinical 2 iictuie of this disease vas that 
of an acute phlegmon of the abdominal ivall The tieatment was cleai, and 
affoided no looiihole for argument The pioblem lay betiveen appendicitis 
and typhlitis as the undei lying cause This question solved, theie aiose 
the stage of discussion ovei the lespective meiits of physician and surgeon 
m dealing ivitli such cases, and moie so ovei the most piopitious moment 
foi active inteiference The ever -mci easing lule of opeiating on patients 
as soon as the diagnosis ivas made at once inci eased the numbei and variety 
of pathological lesions which came beneath the notice of suigeons What 
one may call the age of the localized abscess with its inevitable tieatment 
gradually began to pass 

Thus there appeared the problem of diainage in acute appendicitis ivhich 
IS still with us, and to Avliich I propose to attempt an ansivei 

A good surgeon has been defined as “one ivho alvays knovs A\hen to 
put in and ivhen to take out a drainage tube ” If this be so, then tlieie are 
feiv other conditions in geneial surgery Avhich will so often test the stairdaid 
of our skill The dictum of Lav son Tait, “When nr doubt, drain , is sti 
the final Avoid in many discussions on this subject Admirable as such a a ice 
has been and is, Ave must lemembei that doubt sfiells ignorance, and com 
placently to submit one’s actions to the ruling of such a motto is to spenri a 
life of surgical stagnation 


HISTORICAL 

The eaihest suggestion that lemoAml of a gangienous appendix m the 

inesence of purulent peritonitis can conscientiously be ° he 

tas, I thmk. made by Mlkul.ca* of K.akoa, m USt Unfortunate!, 
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failed to find the appendix, and the patient succumbed to the peritonitis m 
five days time The autopsy levealed a peifoiated appendix The folio wmg 
sentence of his lepoit is significant “ Had I sought farthei for the oiigm 
of the exudate, had I im estigated the neighbouihood of the ciecum by sight 
as well as by touch, the perforation of the appendix could not have escaped 
me, and I should have excised it entnely and closed the opening into the 
Cfficum by sutuies And I am convinced the peiitomtis would then have 
subsided, and the patient would have been saved ” Some months latei 
he treated a peifoiation of the small intestine on these lines, with perfect 


success 

Otheis weie not so foitunate, and suigeiy entered upon an eia, lasting 
in many quarteis until the present time, which was, and is, dominated by 
an obsession that a peiitoneal exudate of puiulent appeaiance is of necessity 
pus demanding drainage To this point I will return latei 

In the eaily pait of this centuiy the custom was to piovide free and 
abundant drainage nr cases of apperrdrcular peritonrtrs Broca^ in 1906 
lectured in London in such strain In the yeai 1902 Lockwood^ expressed 
the opinion, “ Probably all will agiee that when pus is encountered the wound 
should be drained ”, and from the context it is clear that he spoke of intia- 
peritoneal drainage 

At a surgical confer ence held in Pans m 1911 the general trend of 
opinion, expressed at a discussion on this subject, was that all cases of acute 
appendicitis should be drained save very early and exceptional ones There 
was, however, evidence that surgeons m various parts were giadually attempt- 
ing to cut down the amount of drainage employed Bauer, of Stockholm, 
told the congress that he had come little by little to do away with drainage 
m flee appendicular peritonitis The work of Yates,'* showing the futility 
of hoping to dram the peritoneal cavity, rvas beginning to bear fruit 

In 1912 Grant Andrew ® of Glasgow, reported a series of cases to support 
his contention that general closure of the abdomen after appendiccctomy m 
acute cases should be the rule and practice of surgeons The atmosphere of 
his reception was, one gathers from the tone of the discussion which ensued, 
hdidly vhat a Spaniard would call ‘sympatico’ The mam criticism levelled 
Mas that he was attempting a routine tieatment of a condition nr which each 
instance must be considered on its merits 

Buimg the years of the wai such a subject naturally almost disapjreared 
fiom the leaves of the Index Medicus 


The year 1920 saw the question again debated amongst the surgeons of 
Pans The discussion took place as the result of a paper by M Ombredanne® 
m which he piessed foi closure wnthout drainage of all acute cases irrespective 
of the condition of the anatomical lesions wdrich w as found at operation His 
sole condition was that the appendix should have been removed His views 
roused much hostile criticism but it is most interesting to note the laige 
strides which general opinion had made in ten years 

The woids of Haitmann’ well bear repetition “ L indication du drainage 
lesulte non de la presence du pus dans la cavite abdominal, mars de Fcxis- 
ence dcs paiticuies non icsoibables jrortions mortificees de sciouse au 
tontact d un appcndice gangiene fausses niembianes abondantes presence 
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dune suiface ciucntee et saigiiantee ” This evpiessioii of oiiimon, fiist 
given in 1912 and iciteiated in 1920, ma}'^ be taken as a fan summaiy of the 
geneial feeling of the meeting held in the last-named yeai 

The tiend of papeis A\hich have appealed in the surgical liteiatuie of all 
lands duiing the last few yeais is all towaids the elimination of diainage as 
fai as IS safely jiossible in this condition 


THE SCOPE OF THE PRESENT OBSERVATIONS 

The piesent papei is the outcome of investigations into the methods of 
tieatment and the lesults of cases of acute appendicitis which have passed 
thiough the suigical waids of the Royal Infiimaij% Sheffield, duiing the three 
5 '^eais 1921-23 Only instances of undoubtedly acute inflammation have been 
included m this senes of ovei 1000 cases I have made special notes of the 
causes of death m so fai as this event had any beaiing on the question of 
diamage, but otheiwise I have puiposely lathei neglected the pathology of 
the post-moitem chambei and the lealms of evpeiimental woik I have 
stiiven to find an answei to my pioblem accoiding to the dictates of 
Moynihan’s pathology of the living I shall therefoie attemjit to show from 
the result of these observations that the moments of oui doubt can be dis- 
pelled by a careful inteipietation of the clinical and operative findings in each 
individual case I fully lealwe that some will accuse me of lashness, others 
of being over -cautious, but I maintain that all tieatment, if it be rational, 
must strictly follow the fundamental laws of surgical patlrologj’- Therefore, 
adhering rigidly to this principle, I have formulated an answei to the ques 
tioii of drainage, which I believe to be in full accord with the best welfare 
of the jratient and with the peace of mind and leirutation of the suigeon 

THE ADVANTAGES AND DISADVANTAGES OF DRAINAGE 

The first questron which naturally arises nr our minds is as to vhethei 
an)dhing is to be gamed by the elimination of geneial drainage which has 
been nr vogue so long and, if so, to what degree the patient will benefit 
What, 111 other words, are the relative advantages and disadvantages of 
drainage in such cases ’ There are many instances where local conditions 
of haemorrhage and necrosis will insist on an outlet being provided Theie 
are, how'evei, a large senes of cases where it is solel}'' the presence of a purulent 
exudate wffiich has from long-continued custom necessitated the use of a 
drainage tube 

In such cases nr the mam the sole advantage of the practice is wdiat has 
been spoken of as the hypnotic influence of the presence of a tube on t le 
surgeon himself There is an old tradition dating from the eaity ays o 
cceliotomy which leads us to think that a fatal result in an undiainc case 
might have been avoided had drainage been used This, I thin , is un lue 
unless closure has taken place in the presence of an actual abscess or o a 
potential one If the death is the result of lack of drainage, len 
no doubt about it, since the subsequent happenings point on y oo c . 

this being the case In his article on the treatment of peritoni is cases. 
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concludes, with the following sentence “ Some need diamage, some do not , 
some seem to do bettei with iiiigation others get well without irrigation oi 
diamage , and some die whethei drained m not, Avashed oi umvashed ” The 
kernel of truth contained in these woids is that, in the absence of what ne 
call a powei of geneial resistance on the part of the patient, rve are helpless 
No amount of diamage will give the patient what he lacks in this respect 
The use of diamage oi otheiwise should be detei mined by the local condition 
aided by ceitain general observations in each case The death from failure 
to cope with his infection is lapid and distinctive in chaiactei It diffeis 
gieatly fiom that due to rvant of diamage, and the twm can easily be 
distinguished 

Fuithei, it IS in a reiy small peicentage of cases that anything escapes 
fioin the tube In some it undoubtedly does, often in copious amounts, and 
it is these cases rvhich demand diamage and which, I hold, give a definite 
indication of its necessity 

Thus I believe that the hypnotic effect of the diamage tube stands alone 
as the mam advantage of the general use of such piocedure in diffuse appen- 
diculai 2ieiitonitis 

What now' aie the advantages of dispensing wutli the use of diamage 
The occuiieirce of fecal fistulas wuth the enforced delayed convalescence is 
infinitely more frequent nr cases in Ardrich a tube has been used Secondaiy 
hsemoiihage has not occuiied nr any case of this senes, diamed or undiained , 
but in no patient has the tube lemamed ^n situ longer than seventy-two 
horns The lesidual abscess has not arisen m any undiained case, though 
the same cannot be sard of the othei class Of the cases under revierv, sit 
have come bade to hospital after healing wuth an attack of acute intestinal 
obstiuction due to bands In all instances they w'eie cases which had been 
diained at the piimaiy operation How can this featuie be explained The 
oiigni and formation of peritoneal adhesions is a question of great difficulty 
and coinjilexity One point, howevei, can I think, be maintained with a 
corapaiative degiee of certainty The type of adhesion which gives use to 
tiouble of this kind is the outcome of a chionic lathei than of an acute infec- 
tion The diamage tube is soon closed off by adhesions from the general 
cavity Now" Yates^ observed nr his expeiimental woik, and it can be noted 
in a caieful post-mortem examination that the neighbour hood of the tube 
tract is the common situation of residual abscesses So a small residual 
abscess is foinred m w'hioh the oigamsms die off, and a clriomc collection of 
pus results Tins becomes inspissated and later oigamzed The movements 
of the intestine stretch tins newly-foimed fibrous tissue until it becomes a 
band which is the cause of the obstiuction 

The chmeal pietuie of tlie com alesctnce is infinitely more pleasant for 
the patient in cases in w"hich diamage has been avoided And lastly, the 
ength of time winch such comalescence lasts is considerably cm tailed by the 
piactice of non-diamage as can be seen from the tables 

This IS I think sufficient eridence that it is well woith oui while to 
eliminate the use of a foieign body m the foim of a diamage tube as far as 
possible m oiii piactice of suigcix m such cases 



694 


THE BRITISH JOURNAL OP SURGERY 


THE RESISTANCE OF THE PERITONEUM 

“Tell me, I beseech thee, A^hciein thy gieatest strength heth ” 

— Judges XM, G (Douai \crsion) 

Advance in a systematic and logical niannei m the inquiry on this 
subject calls at the outset foi a satisfactoiy explanation of the leason foi the 
pie-eminent powers of lesistance possessed by the peritoneum, the existence 
of which is an acknowledged fact The ideas of many on this point are too 
often nebulous and ill-consideied The use m teaching of such phrases as 
“ the selective action of the peritoneum ” and “ the peiitoneum can look 
aftei itself ” meiety tends to con] me up befoie the mind of the listener a 
vision of a membrane in the endothelium of which lies some mysterious 
faculty m which the lest of the bodj^ organism is lacking He is apt to legaid 
the peiitoneum as the possessoi of the ten talents of secret piotective power 
With the obvious fact of the existence of such powers he is peifoice satisfied , 
then abode he is prone to regaid as tying bejmnd his ken, hidden away in 
some at piesent unsuspected coiner as was the secret strength of Samson 
until it was laid bare by the wiles of the ciafty investigator Some tissues 
fall an easy piey to ceitain oiganisms which fail to affect othei paits, but 
the peiitoneum can deal in a very special mannei with all and sundry Theie 
IS, as fai as I can see, no reason in the world whj’^ we should look foi some 
obscuie and wonderful special immunity m the peritoneal endothelium, since 
it IS boin, bled and has its being in the same suiioundings as the othei 
tissues of oui structure Fuitheimoie, the simplei an acceptable explana 
tion of vital piocesses is shown to be, the moie likely is the truth to abide 
therein Delilah solved the seciet of her quest by applying her knowledge 
of men in geneial to the iiaiticulai case of Samson We can, I think, be 
equally successful if we will but apply oui geneial experience of the facts 
and features of inflammation to the mdnidual instance of the peiitoneum 
Compaie foi a moment the effects of infection nith the staphylococcus 
gioup of organisms in diffeient parts of the body It is the most universally 
piesent oiganism in cases of peritonitis In the skin and subcutaneous tissues 
it usually causes the acute abscess of limited dimensions , the eye-ball it 
rapidly disintegrates , in joints if not lapidlj'^ leheved, the aiticulai struc 
tuies fall befoie the onslaught , m bone, however early we locate it, wide- 
spread necrosis and sequestrum formation invaiiably follow These seveia 
sequences aie marvellously constant, allowing for even wide diffeiences m 
the virulence of the infection and the resistance of the individual How then 
are they to be explained The great tissue destroyer is a physical one 
namelj'^ tension, and it is the absence of a rapidly acute tension uith its con- 
comitant destruction which explains the extraoidinaiy resistive powers o 
the peritoneum to infection How then is the freedom fiom sucli piessine 

provided for m the case of this membrane ’ u i nn 

We can regard the peritoneal cavity as a vast tissue space v ici Ct 
accommodate copious pouimg out of tissue fluids and exudate vit ou s 
effusions causing pressure destruction of the cells lining t rat space 
ease with which fluid can pass thiouglr this membianc into ^he eav y 
cleaily seen if the peiitoneum of a cat is inspected dining re m 
infusion of saline 
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Fmthei, m addition to the i easels of the peiitoiicum which normally 
cany blood— the seivice vessels— theie is, accoidmg to Hertzler 0 a further 
set -which only dilate and cany blood under the stiess of inflammation Such 
vessels aie desciibed by Kiem and Smith but, accoidmg to their account, 
they often end blindly, and theiefoie these obseiveis legaided them as freshly 
dei^eloping channels foimed by the leactive piocesses Heitzlei maintains 
that by impioved technique these end- vessels can be shown even in quiescent 
peiitoneum to teiminate in veins Such a mechanism piovides an immediate 
outlet for lelievmg piessuie on cells as the result of acute inflammatory 
engorgement These seveial methods also allow of a veiy lapid dilution of 
the to\ms foimed by the infecting agents 

The looseness of attachment of the peiitoneum 111 the pelvis explains 
the gi eater resistance in 
tins legion as compared 
with that in the upper 
abdomen, where the mem- 
biane is firmly bound 
down to the substance 
of the hvei and the 
diaphragm 

Now how' exactly 
does this lack of tension 
aid the lesistire powers 
The limitation of an acute 
abscess is bi ought about 
by the excess of the con- 
structive or ei the destiuc- 
tn e elements of acute 
mflaniniation This is 
manifested for us by the 
endothelial piohfeiatron 
of blood-vessels lymph- 
atics, and tissue-cells in 
the zone of the so-called 
encapsuhng aiea of the 
infection A section of 
the peritoneum (Fig 360 ) 
fioin a case of acute gangicnous appendix with a diffuse frankly purulent 
fluid 111 the pehis shows that this defensive reaction can, through the lack 
of tension, be produced in the rery foiefiont of the fray 

Such then is the leason foi the existence of such poweis of lesistance 
wliicli tJie peiitoneum displays towards infecting agents Therefore, I main- 
tain tJie pioblenr of diaiuage depends foi an ansrrer first and last on the state 
of the peritoneum The question rre hare to decide m every case is Has 
the damage done bv the original focus of infection gone so far that lesliiidio 

a inicgnim is not possible aftei renroral of the primary cause of the inflam- 
mation '> 

If wc are to close without drainage rre must learc behind an intact 
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peiitoneum intact, that is, wlien we close the abdomen, and, fuitheimoie, 
one which will icinain intact aftei closuie It is this latter condition, the 
2 )ioblem of the iiotential abscess, which has mainly to occuiiy our minds* In 
the foiefiont of oin vision must be the voids of Muiphy,^^ of Chicago, “The 
peiitoneum abhois and ivill not toleiate abiasions ” 

TYPES OF CASES 

In the mam we can divide oui eases into thiee classes I now jnopose 
to considei these iii the oidei of then lelative simpheity 

The total niimbei of cases was 1068 Deaths, 51 Mortality, 4 7 per cent 


Tab/c A — Acuai Applvdix Localizld Abscess 


Xo Of A 

C\SLS 1 DCATUS 

UORTIUTI 
PfcR OLNT 

COMILICWIONS 

ULBAGE STAI in 

Hospital 

1 1 

30 j 3 

i 

8 3 

Foical flstul i 4 

28 days 



Obstruction 2 


1 


Rc opened 3 



Causes of deatJi Acute obstruction I 

General septtcvnua 2 

The ippcndi\ v is left in 7 cases 


Class A comjiiises those in which the condition vas that of a fiankly 
localized abscess with gianulating walls which bled fieely as soon as the pus 
was evacuated TJiase need detain us but foi a shoit tune They ealJ foi 
diamage m all cases whethei the appendix is lemoved oi not Those who 
would have us deal otheiwise with these patients have simplj^ lost all sense 
of piopoition in then zeal foi eliminating diainage To claim, as has been 
done, that if the abscess i e-forms it is simple to i e-open and diain it, is to 
igiioie the dangeis of tlnombosis and poital pj^semia mteivemng, apait from 
the often fatal ending of a second opeiation on such patients In addition, 
advance leceives a decided set-back, because m this instance such peisons 
have defied one of the most ancient of the basic lules of suigeiy, and, m con- 
sequence, anything which they have to say with legaid to other tj'pcs of 
cases passes almost unheeded 

Table B — Aoute Appendix Non-gangrenous or PERroBATED, 
viTir Free Fluid to Turbid Stage 


No or 
Cvscs j 

1 rir^Tiis ,^oiiTAUTr 
j Ipcn CE’NT. 

CO^ITLICVTIONb 

I’V'ERAGt:' STAt Di 
HOSPITili 

. 

3<)0 

I 

1 0 25 

j 

Suppurated 

badly 42 

1 

13 d^ys 


Cause of dentil Lobar pneumonia, 1 


Class B comjnises the oidinar}! acute aiipendix winch has 
gangienous not iieifoiated Fiee fluid maj'’ be absent, oi suci as is e 
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IS just becoming turbid In a sequence of 390 such cases tieated by appen- 
dicectomy and primaiy closme, no untoward lesult has accrued fiom such 
practice The only instance of mortality was due to the onset of pneumonia 
three days after opeiation Such eases, I believe nevei require diamage 
in either adults oi infants, save m those in winch the acute attack occurs m 
a case where the appendix is buried in a mass of old adhesions consequent 
upon previous infections Such removal may entail the leaving of a large area 
bereft of peritoneum from which the oozing cannot be stopped In such a case 
an outlet is obviously required No case in this class required re-openmg 
for eithei obstruction or lesidual abscess A certain number of wounds broke 
down, many others oozed var3nng amounts of turbid seium or pus, but in 
no case did this give use to any anxiety as to the ultimate recovery of the 
patient It is, I believe, quite unnecessary to suggest that this type of case 
requires any evidence gamed from microscopic examination of the cellular 
or bacterial content of the peritoneal exudate to enable us to decide whether 
to employ drainage or not They can all be closed with safety 


Table C — AcuTn Gvngrenous Appendicitis Dipeuse Purulent Peritonitis 


ADULTS 


DHUNFD 


NO OI 

Cases 

1 

i 

iBPVTQS 

1 

i 

MOR 

TAUTI 

Per 

Cent 

CoiirncATioNS 

AlLRACr 

Stai 

352 

1 

30 

8 5 

1 

Fiecal fistula 20 
Obstruction 7 
Re opened 

25 daj s 



1 

1 

for abscess 11 

1 


Causes of death AVitliin 30 hours 15 

Paralytic ileus > 

Obstruction 4 

Subphremc abscess 1 

Septic exhaustion 5 


lndkained 



j MOR- j 



No OP] 

Cases j 

T)r*ATH^ TAliIT\ 
UEATHSj PER 

COirPUCATIONS 

Average 

Stai 

1 

1 

j Cest 



192 

J 

' ' i 

14 1 72 

1 

Cellulitis 29 

Suppurated 160 
Perforated 1 

Re opened 1 

Fistulas 5 

18 days 


Causes of de ith Within 36 hours 8 

Cellulitis 1 

Perforation 1 

Paralytic ileus 3 


lAFAlSTS 

DRVIALD 


1 

Mou 

TlUTl 

Pfr 

CFM 

1 

1 C05IPIJCAT1ONS 

t ! 

1 Average 

j Sta\ 


9 2 i 

! 

I Fistula 

8 

1 

j 20 d ij s 



Cellulitis 

1 



Re opened 

4 

1 


I 

I 


\ 1 

t Ulses of dc Uh W itbin 30 hours 2 

Obstruction 1 

Septic exhaustion 2 


VADER 12 

UN DRAIN ED 


^ 1 
AO OFi 

CAsr> i 

! 

Death® 

IIOR j 

TALITT' 

Cojitucations 

Cent i 

Stay 

44 ' 

8 

' 1 

i 18 (Fistulas 1 

1 32 d AN s 



Subphrenic 

1 



abscess 1 

1 


Cellulitis 5 j 
Re-opened or j 
burst open 29 j 

C loses of death Within 30 hours 1 

Cellulitis 2 

•tcute pentoiutis 5 


■1 ras'i- ot eangicnous or jicifoiatnc appendicitis ruth 

a diKiisc pentomli, often putuicnt in dimattci As can be seen from the 
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figuies given, the vast inajoiity of these can be closed ivithout diamave of the 
peiitoncal cavity Otlieis cannot, and we have nov to considei the feature 
which will enable us to distinguish the lattei class of case In all such cases 
the peiitoneum looks intact to the naked e}^e The microscope does not 
leveal aj}y changes to distinguish them The section (Fig 861) is an example 
of tlie peiitoncal sin face m all such cases Hon is it, then, that we cannot 
dose some, though the majoiity lecovei and benefit by piimaiy closuie^' 
Ihe cells liave obuoush'- undeigonc some destiuctivc change not appaient 

to eye oi mieioscope, 
nhicii ensuies that if ne 
• nithout diainage the 

potential becomes an 
actual abscess 

Theie aie, I belieie 
ceitam veiy definite signs 
A^hlch mil enable us to 
say which of such cases 
lequne diamage In the 
absence of such evidence, 

I believe it is peifectly safe 
to dispense mth diamage 
as fai as the peutoneal 
cavit}’- IS concerned Tins 
statement holds foi all 
cases of this class It 
matteis not hon gangien 
ous the appendix, hov 
copious OI foul - smelling 
the pui iilent exudate found 
flee in the peutoneal cavitv 
may be If the indica 
tions foi diamage nhich I 
shall enumeiate aie absent, 



Fig 301 — Peiitoneum seen m cases of gangrenous appendi', 
■nitli purulent peritonitis Neither to nal cd ere nor to micro 
scope IS it apparent nhetlier the ease requires drainage or not 


then all such cases can be tieated by piimai}^ sutuie of the peiitoneum 
and, moieovei, they should so be dealt mtli 

I will now considei the evidence upon which oui decision can be made 


INDICATIONS AS TO DRAINAGE 

Duration of the Disease — The lesistance of the peiitoneum, depending, 
I believe, on the absence of tension, is onlj'- m the natuie of a time allouante 
which this tissue leceives If we cannot lemove the piimaiy focus tefore 
this allowance is used up, the defences fail and tissue death lesults 
•oi this class -which have been ill foi longei than three daj's are ^ ' 

to need diamage than those dealt mth eailici Though it is unpo an o 
aseeitam the date of onset and allow it to neigh mth us, yet ne s la m 
such cases othei evidences winch mil aid us m our decision 

Age of Patient — If I am asked nlnch is the most laluablc smg p 
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of evidence I should say the age of the patient I am quite piepaied to 
lay it down as dogmatlcall^ as possible fiom this senes of cases that childien 
of tivelve yeais and tindei with a gangienous appendix and puiulent fluid 
111 the pelvis uill not stand closuie as uill adults in a similai condition I 
have thought long mei the leasons foi this undoubted elimcal expeiience 
III the hist place I am of opinion that m an adult, if the attach which 
demands uigeiit opeiatioii is without doubt his hist, the suigeon is going to 
liaie a moie anxious case on his hands than if it is the culmination of a senes 
of less acute attacks Now in childieii of such teiidei yeais the attack for 
vhich we operate is almost invanably the hist The youngster has not had 
the opportunity in a feu brief years to deielop either a general or a local 
immunity to such infection In addition the whole march of events is more 
rapid, often even fulminating The time allouanee of which I have spoken 
IS used up more rapidly as is evidenced by the compaiative frequency with 
uliicli one meets that bleb-like oedema of the parietal peritoneum in children 
If such a child is closed without drainage, the subsequent history is 
snnilai in nearly all cases Tliej’’ do not tend to develop a small localized 
abscess eithei in the pehis oi elseuheie The damage to the peritoneum has 
been widespread though at the time of opeiation it looked glossy and intact , 
neithei have I been able to detect any degeiieiatn e change under the micio- 
scope uhich is not present m adults {Ftg 361) These childien ooze pus 
fiom the uhole suiface of the peiitoneum of the lower abdomen If they 
aie le-opeiied, as they should be oi if they are lucky enough to burst open 
of themselves, a large quantity of pus uells up fiom all diiections and con- 
tinues to do so foi some days If this does not happen, they usually die of 
a geiieial peiitonitis in four oi live days It is inteiestmg heie to study tlie 
tenipeiatuie charts {Fig 362) of adults and infants of a senes of cases as 
sinnlai in duiation, and in clinical and local condition, as it was possible to 
collect 

Whilst there is little to clioose either nay between those of the drained 
and the undiamed in adults when we tiiin to cluldien under twelve years 
of age we see a leij^ differ ent pictiue The struggle for existence is much 
iiioie niaiked and more prolonged in the case of the undramed infant I 
am ceitain that iii childien of the fiist decade a purulent fluid within the 
abdomen demands diainage They aie almost invanably cases of what I 
have spoken of as the potential abscess I fully realize the futility of aigumg 
ahuais fiom statistics, but the difference in the moitahW-iate of the two 
methods of tieatment m the case of infants as compared with that of adults is 
moic than significant {Table C) The method of diainage I will come to later 
when I considei that point m detail 

Degree of Tox®mia — This also I feel is one of the most valuable pieces 
ol ciidonce we possess It can be 3 udged to a leiy large extent from the 
acneial appeaiance and facial expicssion of the patient The peritoneum iii 
the niattci of absoiptioii behaies as does the skin oi other sui faces Tlie 
CMstence of stomata as so often desenbed is a iiijth Such structures do 
not exist Thev hare been shown beiond all doubt to be the products of 
nuuoscopic piepaiations— pine artefacts The power of absorption of toxic 
suistanccs thioiigh in epithelial suiface is mcieascd In damage to the cells 
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of that sinface Little oi no absoiption of such bodies takes place thiough 
an uninjuied peiitoneum The degree of toviemia, then, is a veiy leal guide 
to t]ie extent of tJie damage n]nch tlie infecting agent and its toxins have 
wiouglit on tlie peiitoneal endotlielium This damage, as evidenced by an 
advanced state of toxsemia, is not visible to the naked eye, but is theie nevei 
thelcss, since such cases, if closed, give use to the most senous tiouble It 
IS this factoi AvJncli paitly explains the dangei of closing the infant to whicli 
I have just lefeiied Maiked toxaemia nitli a lapid onset oi the facies Hippo 
ciatica IS especially a featiue of childien As with the young, so with the 
adult who exhibits this clinical featuie, the potential abscess is piesent m 
a \eiy leal degiee, and diainage should be employed 
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INFANTS UNDEIi 12 YEARS 
DRAINED UNDRAINiD 



Presence of Cyanosis — The manifestation of a pecuhai cyanosis without 
dyspnoea, a condition foi which I cannot suggest anj"^ leally feasible explana^ 
tion, lb anothei sign of advanced toxaimia It usually foietells a lapid \ 
fatal ending in spite of all oui endeavours Some cases, hovevei, do lecovei 
and this feature is a cleai dangei signal against the piactice of closing vitiou 
drainage in these instances 

The Nature of the Infecting Agent — As a lesult of im estigations in o 
the paiticulai type of oiganism -which was lesponsible foi the con i 
many of the series, I am convinced that the isolated fact of knowing 
actual infecting agent aviII give us little or no help m comn^ to a 
In the mattei of drainage, it matteis not if streptococci oi B co t 
he the prevailing oiganism The important factoi is the l^ay m " , 

patient is able to cope u ith his infection The lack of sue i pov ei , 
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l)iniNA(^B IX 


ACUTB 


AVPIOXDK’ITIS 


IS »11-impoit vnt Tor iis to knov\ is iirniir«sU<l in oOin \\a\s and li is to tlasi 
ft\Ums\M li.iM to pu jiaituulm attdilion 

The CondlUon of the Peritoneal Cxiitintp I Iia\( spoken in tin militi 
p.nt of the [1 ijicr e'f i puo uhii" ediMssion that in i\nilil< with a jniiiihnt 
appeiriiwc is pus (leniuuhn^i diainam 'tin <Ii iin im of i jiiis ( oiilainitifi 
(Uit\ IS (it inaiulni not li\ Ou Ihnd it tontnns wliitli w( ( in ttaeiiift li\ 
sur"i( il nu ms hiit in tlu fondition of llu w ills of tint (a\il\ whidi w(* 
know will oo/c fnilhii ]ins aftta wt lint (iiall with it It is (\a(tl\ tins 

piiiKiph wliuii Innils witli i (pial Ioik in tlu i isi of tlu piiitoiual < nil\ 
How fn tluii (an tlu' diarutd of llu lluul we iiiul In (hptiuhd on to fjnule 
us as to wlulhii inoK pus will (oiiu fioiii tlu* peiitoiu d iiKinhiaiu oi not ■' 
Uilkii'^ holds that an iniiiudiatt (\munition of tlu Ihnd will uum us tlu 
lutcssin iiifoi Illation wludi will tii.ihh us to ( oini to 'i di ( ision lit 
daiinsthit llu lukoflatut inononudt it ( dis tlun fiihnjzpowii foi ahsoih- 
inii stains nui tlu ihsiiut ol phi"o(\tosis ik tsidtiui tliit di iinaj't is 
rctpinod I loin ni\ own ohstit itioiis on itju itinu Ins wink in iiiain ot tlu 
( iscs here ittordtd I lent (oiiit to tlu toiulusion thil siu h ftatnus m o| 
the ulinosl \ dut in pio^Iiiosis If thosi lhi(*t i h nai tei islu s iii ddinilth 
jnescnl tlu t ise is lutoiul all oiii suiffu il ml l)i ith will tnsiu in n shoil 
tunc whtllui wt ill mi m not '1 Ins \uw is 1 think also hoiiu out h\ tlu 
( ises wludi M ilku upoits 111 his p ipi i laisl-iw'’* stailtd soiiu nnestiui- 
lunis with the ]nnnat\ ohjtd ot asnitimmi'' tlu uhition of the tMulate to 
dram i}re In Ins (ondusioiis lu points out tlu pio/iiiostu \ahu ol siit h 
c\ munition hut inamtains tint its \ahi( m diiuiinj' foi oi i;,Mms| di mia^u 
IS {IK it K intxhfutl in the fuipunt dtnumd toi lotal (himei<:( md the mijios- 
sibihU of tffttlnallv di mun<r llu {itiuial ptiitoiuinn Mihnski" oi tlu 
Mount Sinn Hospital his kkiiIIs jnihhshtd a pi]ui in whuh he (onlcnds 
tint the qiustioii can he stltkd In the ninnlui ot oiiimisms pti imtiosto)n( 
field in a film ol the exud lU He shows tint in tlu l\pe ol ( ist einhiaccd 
bv Class li few oi no bidtiia ait sten in lilm in siidi t\ndal(s Tins is the 
expeutute ol all who line so t xaniined these cases He has in eonsetpicnee 
dosed all pilienls of tins l\]u as I line, without an\ nnlowaid lesnlts 
Then ins lonit sonuwhil tails He now lepoits that lihns tioni cases of tran- 
{jienous appcndieilis with diffuse jieiilonitis eont mi nunibcis ol batleiia 
In such cases lie smqily dcdaics that diainajie was fiaiikh inditalcd He 
has taken them as his eontiols, and his not 'itlemplcd to dose them so that 
he nuglit icalU test the coneclncss ol Ins contention 

It IS the fluid in this lattei l^pe ol case to whuh I hiee paid special 
attention As a icsult oi tompaiing the numbci of oigamsms seen witli the 
after histones of diamcd and undi micd cases, I am convinced that this lactoi 
IS of no moie ^alue to us than is the knowledge of the iclual type of oiganism 
icsponsiblc The same applies to the type ol cell seen Thcic is, I belies c 
no value in, oi need foi, such mnnediale micioscopic examination ot tlie fluid 
in enabling us to come to a decision Tlic gioss naked-eye chaiactciistics 
o the exudate aie quite sufTicient foi the suigcon to lelj upon 

In the tiist place, tlic quantity of fluid picsent caiiies gicat weight It 
can e taken as a good lulc tint the gieatci the amount found, the safci it 
IS o close without cliainage, piovidcd that the exudate, liowcsci puiulent 
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It may be is liomogeneoiis in appeal aiice A gangienous appendix iiith a 
cliy peiitomtis of the diffuse vaiiety leqimes diamage, since the toxins haie 
not been diluted and tlieii poiici of damage to the endothelium is mosth 
unimpaiied The piesenee of a blood-stained puiulent exudate e\en though 
copious calls foi diainage The hajiiiouhage is the lesult of capillary damage 
and subsequent loss ol epithelium I has e stipulated that the fluid should 
be homogeneous The abnndante of definite flakes of coagulated lymph, 
nhich aie laigelv composed of agglutinated leucocytes is another indication 
loi diamagc The pioduction of expei iniental peiitomtis in animals is gieatly 
lacibtated by the piesenee of gioss foieign paiticles This explains the leasoii 
nhy cases iiith f.ilse membiancs continue to foim and oo 7 e pus aftei the 
lemoval of the ajipendix 

An exudate which has been clesciibed as having the appeal ance of beef- 
tea pieclucles closuie iiith anj'' degicc of safety The iiiajoiity of such cases 
succumb, but in fiec outlet lies then only hope of lecovei}’- Apart fioni 
these conditions the piesenee of a puiulent peiitomtis does not of itself 
demand diamagc 


What non is the coiicct pioceduie iiitli legaid to the lemoval oi othei 
vise of the exudate in these cases of gangienous appendicitis'? To me, it is 
mateiial nhich has done its voik and has to be absoibed b}'' the peiitoneuni 
I peisonally vould leniove it b}'^ some method of siphonage m all cases I 
liaie been still moie convinced of the coiiectness of this pioceduie by leading 
the lepoits of cases in the eail}'’ da5''s of abdominal section The oft-i epeateci 

impioi emeiit foi tiio oi tliiee clays aftei simple incision and evacuation of 
the puiulent exudate is lemaikable , so much so that I beheie that d ne 
lenioie this fluid at opeiation we lift a consideiable load fioni the shouldeis 
of the patient m Ins woik of lecoveiy This clinical obsei cation outneighs 
111 my mind any theoietical evidence as to the piesenee of antibodies, nhich 
is sometimes jjut fonvaid as an aigument foi leaving such exudate untouclied 
The Condition of Appendix, CaBcum, and Intestines — The degiee of 
gangrene oi peifoiatioii of the appendix matteis little m the question of 
diamage, piovided that tins oigan is lying fiee luthm the peiitoneal eaiiti 
If it IS bound down bj’^ adhesions oi is extiapeiitoneal a lav infected suiface 
of connective tissue is left which demands local diainage It is useless and 
pathologically unsound to close this aiea m by appi oximating the edges nith 
sutuies in viev of the infection piesent It is simply sening uji a vounc 
whieli we know is contaminated mtli viiulent micio-oiganisms Any signs 
of extensive thiombosis oi thieatened gangiene of caecum oi intestine has a 
bearing m the same diiection The piesenee of maiked cedema of these ® 
as evidenced by definite thickening of then vails oi loughening of 
jieiitoneal suiface, glides giaim waining that closuie may la}^ up sei ions ti 0111 c 
foi us during ensuing days Theie aie cases, foitunately laie in v ici ’ 
vhole of the intestines and omentum 2nesent a jiecuhai cyanosec 
as if stained by the jiioducts of a iipemolj'tic jiiocess To c ose suci cas 

to couit disastei , „ ^ . „ „<■ ti,n. 

The Appearance of the Omentum— One of the chief function 
‘liohceman of the abdomen’ in cases of diffuse peiitomtis is to i 
ingest oiganisnis tiec m the exudate If maiked thiombosis is eiident 



DHATKA(5E IX A(UTTE APPEXDIOITIS 7o:’ 


if tin MufiKi is(0\t'Utl AviUi in a\>nni\’mt« ol un^julnUtl Kniph llu'^ r.Kiilt\ 
IS UK ilK iniiwiun and in innsKimnn (Uh\o(l ahsu'^s rimnation is pioiu 
1(1 lake ph(( li (liinnjii i'. not tiiiploMd nmU i tiusi (ondituin^ 


Tlir miATlON OT OI’inATIVr tichniqui to dumnaoi 

Oiu of till tli(>t‘''f ''tnnililnifi-liloi ks to tin siunsslul (linnn.ition of 
(liumm tlu jiiutnt of itU injitin«: to «l(In(i tin ipinndix milsnli llu 
didonnnd iiuismn In ton umo\ d If tlu appuuliv is adluKiit (o suitonnd- 
niji stiiK'lims il should In ii'inosul h\ what istalUd utiojlink appenduK- 
tonn If llu si irl is math .il tin .lUaihnnnt to tin ( itnin tin app( ndi\ 
(in Ik i(iiio\(d ntnh'i msioii wilh tin niinininni t»f dama<>i 'I'in iit ot 
<;cntUiuss Ihiis pintisul iii this o]Kittion will ( oiisidt lalih iinuist Ihi 
pcutnt.mo of ( is( s whnli it is sih to (lost 


MPTllOnS 01 nilMNtVGF 

Tilt t\pis ol di iiiiiifii which wt* lii\( at oni dispos il fall uiidti lhu( 
lit uliiiffs {\) Lmal (J) PlI^u duiinoni (i) Tlt< hi > nh t ihtnn 

In all last nuts llu in.iloual ustd is inhhti tnhiiifi \\ li it ait Hit (oiiditions 
vuulti wliith t uh should lit nstd * 

Local Drainage This is talltd tm wluu tlu in\ ajiination of tin 
ippcndix slum]! is iiistiuie wlitit a suhsttpnnl f 1 1 al lislnhi is fiiiud foi 
local oo/m<r nid foi llu* diainafit ol an ahsttss (a\il\ shut off lioiii Hit 
gcncial pciiUiiit'iini 

Pelvic Diatnagc Tlu <i(iitialus( ofilns pioddint was Hit onlionit ol 
\slnt IS alwats spoken of is Fowlti s posilnin It is not wiHiiii the limits 
of in\ subjttl lo disc nss how fai this posilion (has u'.dh allow ol <;ia\ il'ilioii 
of lluul to Hit ptUis hul .vpait fuim su<h epic si ions Huh iit I litlittt 
othei \ti\ slionjr fatlois ‘ijianisl the use ol siuh a mtthod ol diaiiiiifit k 
iniibci tube in the ]itutontd tiniU is shut off In adhesions within a Itw 
boms II incich stives to t\liaptiiloneali/e i tcilain aica wilh wliieh il 
is m contact It is oiltn used m i ease of diffust ptiilomlis Now il can 
onlv di'un a veiv' Inmted aiea oi the pelvis al Hit best hat hajipcns lo Hu 
itst of the infected nca It obvionslv lakes caie ol ilselt and iccovcis 
without diaiingc It is icasonablc to aiKuc that Ihc whole aua could have 
leattcd in the same wav' without the use of a tube at all The onlv indication 
foi the use of a chain to the pouch of Douglas is the picscnte oi an abseess 
cavity m that situation at the time of opciation 

Safety-valve Drainage — I have pointed out that cases which aie dosed 
when a potential abscess is picscnt oo 7 c pus fiom a laigc aiea of pentoncum 
These eases simply reqime what I have called a safety-valve outlet thiough 
which such pus can find its way if foimetl This can be piovadcd bv’’ passing 
a tube just thiough the incision m the paiietal pciitoneum Such pioccduic 
IS all-su(Rcient, and is dev oid of all the disadvantages of a pclv ic diamao'e 
tube ® 


The list of featuics which call foi diainagc must appeal somewhat 
engthy, so much so that at fiist sight it would seem to nullify the aim of my 
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papei, ■which is cleaily to advocate a moie geneial piactice of piimary closure 
of the pciitoneal caiaty in this disease In actual practice it will be' found 
that the icsult of following such pioceduie as I hai’^e formulated is that almost 
all cases of adults can be closed iiithout diainage, but children should be 
diained by means of the safety-valve tube 


THE TREATMENT OF THE ABDOMINAL WALL 

Though we may close the peiitoneum m the vast majority of such cases 
Mith a safe conscience, we shall couit disaster if we attempt so to deal with 
the incision m the abdominal vail Skin edges when bi ought into close and 
caiefiil apposition become fiimly sealed m quite a short space of time In 
consequence a diffuse cellulitis of the layeis of the abdominal wall develops 
beneath In some cases nothing moie seiious occuis than a severe dis- 
appointment to both patient and suigeon when the vound complete^ bieaks 
down at the end of a few days, dischaigmg a consideiable amount of pus 
In otheis a state of affans which endangeis the patient’s life is the lesult 
The cellulitis tiacks down the inguinal canal to the sciotum oi labium, oi 
moie commonly lound to the tissues of the loin In thiee cases of this senes 
death icsulted fiom a stieptococcal cellulitis of the abdominal wall after 
closuie, where the peiitoneum had adequate!}' dealt vith its poition of the 
infection The French explain such suppuration of the wound as due to the 
catgut, which they hold acts as does the injection of turpentine in the forma- 
tion of a fixation abscess The discarding of buried sutuies and the fixation 
of skin and fascial planes by figuie-of-8 silkwoim-gut sutuies has in my 
experience made no difference in the frequency of such suppuration The 
use of rubber dams, caibolized vaseline, and other antiseptics has likewise 
failed The greatest measure of success in preserving the integrity of the 
abdominal incision can, I am suie, be ensured by a method of draining eacli 
layer of the abdorrrmal wall whrch rvas described by Eisendi ath^® (Figs 363 - 7 ) 

I have had copies made from the illustrations fiom his article, and am con 
vmced of the efficacy of this form of treatment By a series of rubber tubes 
he provides drainage for each layer of the incision, as can be seen from the 
sketches These are left m till the stitches are removed, and both taken out 
together In the cases m which I have employed it, I have utilized thin 
stitch tubing, and by splitting one tube longitudinally have placed half aboi'e 
and half below the external oblique, thus doing awaj' with the twistec 
strand of salmon gut , 

Another important factor nr the prevention of breaking down ° ^ 

wound is to remove any suture the instant that the patient expeiiences le 
slightest itching m its neighbourhood Such a simple procedure, i acte on, 
will preserve intact scores of wmunds wdiich wmuld otherwise comp e e j 
break dowm 


At the beginning of the lecture I pointed out that m the study of disc 
the solution of one problem is merely the prelude to the j 

further riddle, which arises directly from the previous ^ 

do not claim to have given a complete answ'ei to the pro cm 
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acute appendicitis , but my lu^'estlgatlons have taken me fai enough along 
the load to see that this question of diamage can only be definitely settled 
by a tiue undeistanding of vhat really constitutes the powei of lesistance 
to infection If a patient possesses an abundance of such resistance, it is 
immaterial wlicthei we diain oi not — be will lecorei without giving the 
surgeon undue anxiety If such power is absent trouble is in stole for us 
whether we close or dram Until further light is shed on this immense 
field for leseaich, I beliere we can safety act upon the lines which I have 
indicated 

If we so attempt to deal with the problem of drainage rn acute appendi- 
citis, r\e shall lose that feeling of suspicious awe on hearing that cases of diffuse 
purulent peritonitis from this cause are closed without drainage and oui 
outlook towards tins branch of surgery will best be described by the words 
of the prophet of -old “ Whj’^ then is not the wound of the daughter of my 
people closed ’ ” 

To those who still think that a gangienous appendix with a diffuse 
purulent exudate is a condition wdnclr always demands diamage, I would 
venture to repeat some advice given many years ago by him whose name 
this lectmeship beais Apt as such advice wns then, it still remains so and 
will be for all time “ Do not think, but try ” , and m so trying, I can fully 
assure you that jmu wall not suffer disapporntment 

In conclusion, I wash to express my thanks to the surgical staff of the 
Royal Infirmaiy, Sheffield, for kindly allowang me to use then cases, but 
moie esjrecialty to Piofessoi Connell, whose practice of geneial closure of 
abdomens after appendicectomy really first stimulated my interest m this 
question 
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BLOOD CllAN'OES WITH TDMOUBS OF iiONE 


7<i. 


BLOOD CHANGES ASSOCIATED WITH METASTATIC TUMOURS 

or BONC 


U\ \ IMM ^ , 1 IIMXIS 


Tni s 


1111 siiWd of snomlaiA < lu mom iloiis dipoMls m Worn has him «hsnis ,A 
m I immhci of puhlu Hums ^A.thm the p .st m ir (loi! « I’m, a') ml tluM 
inpcis huAC lU lU miml\ amOi llu lo< il m ,mf, s»., turns of tlu .omhtum mui 
AMth the mcihamsm In Aslmh tlu ihpositsuu .omiAuHotlu horn mmrov 
Xo mlcicst appeals to Iuiao Ihiu houmcI m tlu ihm»ts jn tlu lompositum 
of the blood AAlmh imjjht heixpeitid lousult from tlu hull,-, mint md movlh 
of i lumom miss m tlu midst of h i nvitopomtu tissm 

'liu. hUiatmc of nudu UK and hama(olo»A nmtims \ mimlu i of n ports 
of eases of stiondaiA emmoma of bom and m a fi a\ of tlusi tlu loiuJilum 
of the blood is uioidcd In l‘'TS Ishibeh'’ iitoidid a i ist of p, niu urns 
an vmi i dcAclopm<i m a pitieiit Avbo aaiIs afhited In a nudjoii nil tiimout ot 
hone (piobaiiK isueom.i) md tins appe iis to lu tlu lust , isi of nut'islilu 
anemia’ Avlnih is aA.nl ibk m tlu bto.iluu Oiu ol the i'uIa uioids nlmb 
eontams a deluUd lu matolouu al upmt is that oi lIiiiiiiKlon ami 'I'l ubij ‘ 
Then ease a\ is that of a A\oman aaIio aaus snfhinio tioin latnit (ainiiomi ot 
the stomach and aaIiosc blood slunsed — 


Red corpusdes 
llTmoglobin 


t,(i 00 ,(tQ 0 per t aim 
l"> pir teal 


(oloiir inilt\ 
Iaiu ihaU s 


t (IM 

1 1 0 ( 1(1 j)i r i mil, 


tlAclocytcs foimcd 0 "5 pei cent of the total hn, oiAtis it tlu tmu ol this 
evamination hut at a latei ditc the eolom md(\ li id ialkii to (in and tlu 
pcicentdgc of mAclocAlcs had itscn to “i Xnelcited ud eells A\eu imiiiiions 
both laigc and small foims being seen The )ieadiai blood pulnic was dis- 
cos eied about tlnec Aiechs bcfoic dc.ilb 

Hanmgton .md KcnnedA''’* dso desenbed ii lase of caumomv ol Ihc 
stomach A\ith smnlai elniigcs in the composilion of the blood pietmc 1 ml 
this case difCcicd fiom that of ll.iniiiglon .md 'I’e.u hci m that the dnumosis 
o caicmoma of the stomach aaos obAions on elmie.d CAidenec aaIiiIc m ihe 
pumuiv giOAvth g.aAc use to no vciy Miggeslnc SAinptoms 
\aic has lecoided a case A\ith smnlai giase altciations m the blood iiietuu 
m a AAoman suffciing fiom iccmient caicmoma of the bicasl UnloiliiuatoK 
tie diagnosis of secondaui caicmoma of bones could not be tonfiimed as ni 
an opsA' Alas not peimitted The colom mdc\ m this case iins below uniK 
Paimentiei and CbabioP base also iccoulcd eases m wine the nmi 
AAcie secondary to carcinoma of the stomach rosmoplnh!i w^s mi^^onr'' 
hen cases Epstems has piesented a detailed lepoit of the heniato 1 n« "i 

a Io» colom mdex although all the othei typ.oal StmcTucm’iuSo,';’ 
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Schleip“ leported a senes of tliiee cases m the p]imai3" foci iiere m 

the JEM , the stomach, and the appendix respective!)^ Kurpjuweitii lias also 
lepoited seveial cases of this type m vliich the alteiations in the blood picture 
weie distinctive It will be noted that the chaiacteiistics of the blood picture 
as detailed by these authois show some lesemblance to those of jJeinicious 
anfcmia but there is invaiiably leueoeytosis and theie is no lymphocytosis 
eithei relative oi absolute 

The case lepoited bj'’ Bizzaiii^- showed changes nioie reminiscent of 
leukaimia than of peinicious amemia, thus — 


Red corpuscles 
H-emoglobm 
Colour index 


1,200,000 per c nun 
15 (Fleischl) 
0 02 


Leucocytes 
Nucle ited red cells 


13,300 per cmm 
24,700 per cmm 


A differ ential count of the leucocvdes shoved — 


Mjeloblasts 
Promyelocjtes 
iilj elacytes 

Sletamyelocytes and polj - 
morphonuclears 


13 per cent 


9 


19 


Eosinophils 
Lj mphocji:es 
Hj alines 


41 


11 


i he error m the total oecnr'? m the onpmal paper 


1 per cent 
20 


In this case the pnmaiy giovth was in the stomach and vas a carcinoma 
So sti iking IS this blood pictuie that one might be tempted to consider the 
possibilit)'' of the occuuence of leukaemia and caicmoma of the stomach vith 
bone metastases m the same patient, but anothei case has been recorded in 
the literatuie and one vill be presented latei m this papei in vliich a some 
vhat similar change occurred and leukaemia could be excluded vith ceitamty 
at autopsjf 

The fev cases which have been thus levieved will suffice to demonstrate 
that ‘metastatic amemia’ is a veil-defined condition Othei authors vho 
have lecoided cases and discussed the mattei aie Cantieii Feiiata and 
Xegieiios-Riualdi,^^ Luzzatto Rotky,^® and Hnschfeld 

The present vritei vislies to record and discuss three cases vliich piesent 
features of inteiest in this connection 


Case 1 — The patient was a man, age 58, vho had been failing in liealth for 
about three months, although he could not describe anj' definite symptoms The 
only clinical finding vas extreme pallor of the skin and mucosm 
Examination of the blood shoved — 


Red corpuscles 1,200,000 per c nun Colour index 

H-emoglobin 15 per cent Leucocjtes 30,000 per c nun 


Enumeration of the different t 3 'pes of leucocjtes m stained films shoved 


Xeutrophil poh morpho- 

nuclears 47 5 per cent 

Xeutrophil nittamv eloevtes 12 0 , 

Xeutrophil mjelocjtes 12 5 „ 


Mj elobJasts 
T \ p’p’m'’\te“ 
I IM )' 
Hv alines 


j 0 per cent 
17 5 ,, 

4 0 
1 ,1 


Ihe stained red corpuscles shoved poikiloev tosis amsoevtosis, and poljchrom do 
pluin Wide counting 1000 leucocytes 2830 nucleated red cells acre seen i«e 
nucleated red cells were all of the normoblastic tvpe, although 980 v ere large 

poKchromatopluhc (macroblasts) rnnnd 

' At the post-mortem examination an ulcero-carcmoma of the stomacli v 
%Mth met^istascs m the regioml hmplxatic glands in boU) humcn and )o \ 
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seen 

V speoiid (Miiiiiution ofllu lilood vv is nuidt u fi \v hours 
before (le illi, but oiih siiIIukiiI blood fur llii ptui irilum of 
films eoiild be obi mud 'I lu < oinpoMlion of tin blood 
pieVvire w IS jirielie ilK ideiilK.il with lb il round nl tin first 
e\ uninilioii, smUi ipt f,iu difftriiiK tint until ilid ml nils 
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tc c ranges are of the same eliauitlei as those due to 

in the htciatuie, but the cise ol BiebaUa and Knl/ •« 
which was deseiibcd in eletail, is of this tjpe It was 
a spindle-celled saicoma of the pleiua m u gnl a e ‘ 
At autopsy, raotastatas .etc toun.l Iho’iuuuu, „„;i 
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in the uppei thud of the femoia The blood picture in the case piesented 
veiy unusual featuies — 

Red corpuscles 2,008,000 per c mm j Colour mdev 0 78 

Haemoglobin 41 per cent j Leucocytes 112,000 per c mm 


The diffeiential count of the leucocytes showed — 


Neutrophil polymoiphonucle'irs 82 8 pei cent 
Eosinophil polymorphnucleais 0 7 „ 

Bnsophil leucocytes 0 2 „ 

Hyalines 2 3 „ 


Lymphocytes 
Neutrophil myelocj'tes 
Eosinophil myelocjftes 
Myeloblasts 


The error m the total occurs m the original pnpei 


3 G per cent 
9 8 „ 

0 25 „ 

01 „ 


In each c mm of blood 300 nucleated led cells of noimoblastic type 
weie found 



Fig SGS —Case I Section of mctastaues 
m marron A plug of tumour cells is 
seen Uing in a blood channel 



Fig 370— Case j Section of metastasej 
in marron «hon ing tho spindlo rell 
character of tho turnoar and tho diffuse 
gro 1 th in tho mnrrou 


The authois contludt that the piesente of a considei aide peicentage of 
myeloe 3 des m the blood m cases of malignant tumouis is Inghly suggeslne 
of the piesence of metastases m bones 

Case 3 does not require detailed consideration, as it has been c irefullv 
by Broster'» from tins laboratory The tumour was a sccondart ‘ 

situated m the femur The blood uas not examined until the day after impntat 
of the leg had been performed uben 0 5 per cent of mjcloeytcs and 1 P . , j 
myeloblasts ttere found There uas practically no an-emia !, 't ,se> 

photomicrograph yluch demonstrates the intravascular situation ol tiie met 

m the marrou 

Tuo mam points uhich emeige fiom consideiation of these 
(1) The changes m the composition of the blood do not depend upo 
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finely leticulai nuclei (megaloblasts) The megaloblast coiiesponds to the 
type of nucleated led cell found m the early embryo, while the maci oblast 
appeals dm mg latei cmbiyomc life and is to be legarded as an immatuie 
noimoblast In biief, the blood picture m metastatic caicmoma coiiesponds 
to a late embiyomc type of lisematopoiesis, while in pernicious ana;mia the 
piocess may be said to leveit to the eaily embiyomc type The diffeiential 
diagnosis of metastatic caicmoma fiom peimcious anaiinia should piesent no 
difficulties if these ciitena aie boine m mind , but the differentiation fiom 
leukaemia may be difficult A valuable diffeiential point is the mvaiiable 
absence of a marked inciease of basophil leucocytes in metastatic aniemia 
wheieas this is almost invaiiably present m leukaemia and the presence of even 
a few basophil m5'elocytes may be legarded as very strong evidence of the 
leukaemic natme of the case 

The histogenesis of the blood changes is still unceitain but the jnesent 
wiitei has biiefly discussed this mattei in a previous publication " Any 
attempt at the explanation of the histogenesis of this blood picture must be 
preceded by a brief resume of the histology and anatomy of the manow 
the iioiraal adult has maiiou m the upper ends of the pioximal long bones, 
111 the libs, and in the vertebral this is desciibed in detail elsewhere by the 
piesent writer 

Histologically the maiiow is built up of a senes of thin-u ailed, wide 
blood channels m uliicli the blood-flow is extiemely slow between the blood 
channels aie the paient cells of the gianulai series of leucocytes, while in the 
lumen of the channels the piocess of eiythiopoiesis takes place This intra- 
vasciilai eiythropoiesis occuis both m the adult and m the embryo, as has 
been shown by Dantschakoff 

No lymphatic channels have been demonstiated m the manow of man oi 
any othei animal The penosteum of the affected bones m the piesent senes 
of cases uas caiefully searched foi evidence of permeation, but no signs could 
be found this also applies to a pievious senes of cases uhich the piesent 
uiitei has published,^ and m Biostei’s case no signs of periosteal involvement 
could be found 

The inevitable conclusion is that metastatic deposits m the bone-mairon 
aie blood-boine and aie theiefoie mtiavasculai m position, as the autlioi has 
demonstiated^ and these conclusions aie m conformity vitli the findings of 
Deelmann,^'* Biostei Joll ^ and many otheis 

If this mtiaimsculai position of the metastases be accepted it uiH be 
obvious that the first iiiitative effect of such deposits will be exerted upon 
the mtiaiasculai eivthroblasts but at a later stage, uben the emboli haic 
giown into the suirounding leucopoietic tissue theie udl also be seicre 
nntation of the leucopoietic mechanism 

The fact that secondaiy sarcomata of bone may give rise to a blood 
pictiue identical uith that caused bv metastatic caicmoma is difficult o 
explain unless the hsematogenous origin of caicinomatous bone metastases le 
accepted The h'cmatogenous spiead of saicoma is uniieisally accepted, anc 
it is unnecessaiy to postulate an^ other mechanism for the explanation o i 
blood picture m secondarv caicmoma 
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CYSTIC PNEUMATOSIS OF THE INTESTINAL TRACT 

By CYRIL A R NITCH, London 

(Presidential Addras deliiered before the Section of Surgery of the Poyal Society 
of Medicine m S’oiembcr, 1923 ) 


The full and Continental name foi tins lemaikable jiathologieal condition is 
pneumalosis cystoides mte’timt liointms The two cases on ivlncli this papei 
IS based have alieady been leeoided by Professoi Shattock and myself in 
the Pioceedings of the Section of Pathology of the Royal Society of IMedicine 
foi 1919, but as the annual output of medical hteiatuie is so last that the 



Fig S71 — Case 1 Portion, of the small mtes 
tine as it appeared ^hen exposed shomng 
mimerous gas blebs projecting beneath the pen 
toneum Kedrawn from a si etch made ^^hllst the 
gut was exposed during life (Xatural size) 


pi act] cal smgeon cannot keep pace 
nith it, I have ventuied to lefei 
to them again 

Case 1 —A schoolmaster, age 48, 
who had sulfered for fifteen years from 
troublesome flatulence and recurring 
attacks of epigastric pain about one 
and a half hours after food The 
attacks lasted for a month or more, 
and the pain, nhich at times rvas 
ver 3 ' severe was alwas’s relieved bs 
vomiting In 1912 the pain became 
almost continuous, and vas accom 
pamed by abdominal distention and 
increase ot flatulence On the adwee 
of his doctor he consulted Dr A L 
Russell , v ho diagnosed pjdoric stenosis 
secondarj’^ to ulceration, and advised 
an operation As the patient refused 
surgical treatment, his doctor taught 
him to wash out his stomach nith a 
rubber tube, and this he carried out 
daily foi SIN jears The lavage 
conferred relief, but, as might be 
expected, he became so neak and 
emaciated that m Tune, 1918, he onh 
neighed 7’ stone He nas then per 
siiaded to submit to an operation 
ind entered St Thomas s Ilospit il 
on June 29, 1918 He n as i en v c ik 


and thin His stomach nas so greatly dilated that its loner border n is lead nd i 
the crest of the ilium There aaas moderate gastric peristalsis I operated iipon 
him on Juty 3 and found an extreme degree of stenosis of the pj'loriis, for nine i 
a posterior no-Ioop gastTOjC)unostomx' aaas performed On dranmg up the 
omentum to prepare the field for the anastomosis, a coil of small intestine, stiic t « 
nith grejish-n lute glistening derations presented m the n ound (Rig 371) Oncost 
examination these prored to be multilocular subperitoneal ersts, raiding m si 
from a pin s head to a pea, and on puncturing one of them I n as astonished o i 



CTSTiC PiSiEUMATOSIS OF INTBSTIJCB 715 

that the contents were ^iscoHs and not llnnl The c\sts wtrt (lotted more or Use 
e^en^v o^eI the ^^hole cimmifcrcncc of Iht \m\sc\ .uul Uu're also a k\\ ahoul 
t^Mce the si 7 e of pm s hcid m the tians\crse mtsocoUm oiul il Hit hast of some ol 
the appendices epiploice ^^llh the cxttptum of Hit lust 12 iiuhts of thi ppmum 

md Ihelisl 12 iiuhts of tlu 
ilcuni tlu nhoU !in;tlh of 
the small mUstiiu nns vffit- 
tid The fu'tdom of the iirst 
pirl of the jtpmmn i\as 
forlimitc. is othtrwisi m 
inastomosis ssonld hast lietn 
vtlcmUd Nsith prwe daiitpi 
of Itd^aitt, owmi; to tlu 
multiphtits of tlu (\sts 
'lilt iiustnlen of tlu sm.ill 
mttstmt and tlu m ills of 
the stom ith, duodtmim and 
colon Mere norm il Tlu 
liiticiil made in umntcr- 
Tiiptcd reunen 'Ino md 
a liall months later, tlionuh 
lit still had ottasional ilatii- 
lenct, it caused him ntitlicr 
pun nor mcom cmenco Ills bowels ittcd rtpiil nU without m apenent lu had 
gained 2 stone in weight ind resumed his work 'i'hrcc weeks igo m answer to a 
letter, he stated that there had not been am recurrence of sMiiploms ,md tliat he 
was quite well 



Fig 17J — CnM- 1 A \ iimiow piece iit llit, ''innll iiilox 
line exciseit during lite Mcned fioiii tlie inner i\‘'j«tl tin 
mucous membrnne is rinsed in liciinspliorii-nl emmentes li\ liic 
presence of gBs m tlit subnuica-'B -Vt cncli end i\ portion of 
portion of the dnided inu«cidnr coat i= sliown (\nlnrid ni/e ) 
B A section made tliroiigb a portion of tlu snniL pucc of 
small intestine, shoning tlic imiltiplc caxitics bciuatli tlu 
inncosa tlie muscular coat is rcoogui/nlile at tlu top of the 
specimen (Tnico natural size ) 
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the submucosa, consist of ordmarv conneoi^ ^ which 


in winch there n, 
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an uttei absence of small-celled infiltration or of any of the marks of inflammation 
Their inner surface is lined with a simple endothelium, which is most satisfactorily 
seen when part of the trabecula is viewed on the flat , the cells form an extremely 
thin, continuous mosaic, and are furnished with large oval nuclei of the usual type 
Here and there a flattened, multinucleated giant cell is intercalated between them 
In the connective tissue of the submucosa in the neighbourhood of the cysts, and 
between the layers of muscle, the strands of sympathetic fibres and the nerve cells 
of Meissner’s and Auerbach’s plexuses are particulaily distinct and normcd Both 
the mucosa and the muscular wall are quite intact Certain of the spaces have a 
thin wall of connective tissue differentiated from that around by its concentric 
disposition The presence of so complete an endothelial lining indicates that the 
spaces here shown aie lymphatic rather than clefts produced by the inflation of the 
connective tissue, the walls of which have become lined with proliferated lamellai 
corpuscles ” 


An attempt was made to ascertain th< 
obtained from the cysts was so small that 



I C V 


Fir 374 — Case 2 Cystic pneumatosis of the 
cecum and ascending colon The cecxim has been 
laid open bj a \ ertical incision the ileum and the 
ascending colon hate been bisected longitudinallj 
A Ascending colon showing estensno submucous 
emphj senin C C"ecum much thickened b\ gas in 
the submucous tissue ICV Ileocncal \ahe 
I Normal ilcum 


: composition of the gas, but the quantity 
analysis was impossible 

Case 2 — ^A woman, age 40, upon 
whom I operated on May 27, 1919 
She uas quite well until twelve daj's 
previously, when she was suddenlj' 
seized with acute colicky pain in the 
right iliac fossa The pain subsided in 
a few hours, but recurred a veek later, 
and gradually became more intense 
There ivas no vomiting, and only 
slight constipation Upon examina- 
tion, a tender, elongated swelling i\as 
found in the right ihac fossa winch stiff- 
ened and relaxed every few minutes, 
suggesting an intussusception There 
were no signs of peritonitis , the tern 
perature was normal , pulse 72 At the 
operation the walls of the cxeum and 
ascending colon ivere found inflamed, 
thickened, and crepitant on pressure , 
beads of gas, moreover, were freel 3 
distributed m the surrounding con- 
nective tissue, and in some of the 
appendices epiploicas The vermiform 
appendix, and termination of the 
ileum, were unaffected There ucrc 
several calcified tuberculous Ij'mpliatic 
glands m the ileal niescnterj^ , no 
tubereles were seen on the peritoneum 
After excision of the terminal six inches 
of the ileum, together vith the c-ccum, 
the ascending colon, and a third of t le 
transverse eolon, the continuitj of le 
bowel was restored by lateral ilco- 
transverse colostomj' Recover\ was 
rapid and uneventful, and slie his 
remained well ever sinee 

Professor Shattock examined the 
specimen (Fig 371-)* and reported is 


* This specimen is now preser 4 cd ui the tluscum of the Bo^al College of Sur„ 
No 1 142 1 Gcner d Pathological Senes 
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follows “On slitting up the ctcum its walls were foiuul tlucKoiitfl tliroiiglioiit 
from submucous cmplivseim, the ileocecal ^alvc being also invohed the nnuos.i 
of the latter was deeply congested, but witlioiil ulceration Tlicre was u setond 
patch of congestion, about the size of a si's.pcncc, at the upper part of the tcLUin 
The connectne tissue and appertaining fat about the cncciim and ascending colon 
contained large numbers of gas blebs, ranging from a minute si/c to that of ,i 
pea After the parts had been hardened m formol solution, the e\annn.ilion 
was completed The termination of the small intestine was divided longiludinalh 
the incision being earned through the aahe into the cecum , it is remirl^abls con- 
tracted, Its mucosa being thrown into regular, closeh set, circular folds like aahiila 
connuentes Its walls arc quite free of gas, no ulceration is discoaerablc its 



•' 

interior contained a <;m^n 
bisecting the ascendm^on bile-stained mucus On i 

membrane is raised in n ’ ’ condition presenter! ,+ ^°«grtudinal]y 

siibnuicous cinplnima^tbe't’"'^'^^’ ®®"'ewhat hemispherical \kaSIf mucous 
OCX it.ons arc so prZmem hke a sponge S a diffuse 

I he hue of the n?usc^lam^!/"i^ mterdigitate so compacth ar+n‘m Tlie 

IS reidih traceable ox er the “nd the lumen 

cecum IS simdirlj , thou^I less resulting fronTthe 

48 
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,hmtlv attci death Both tultc.s .e.-.h/cd ll.-it posl-.ooitcm ,lcton,,.os,lu.,. 

nuriit' occomit tol the cmphvscma. hot cMdciiUy the "T T 

tot in comment, ng on ,1. they tnch staled that though dis- 

corned at a; autopsy ,t m.ght have fo.nied dmmg hie They also po,nlc< 
out the macioscopic icsemWanee betveen mtcslmal pneumalosis m man and 
aas evsts found in the lectum of hogs slaughteicd in sunnnci 

A somewhat similai condition known as vagimUs niiplu/^n/wfosn was fiist 
desevibed by Ritgen m 1835 and subsequently by M'nitkel m 187] It is 
chaiacteiized by the piesence of gas cysts in the mucosa and snbmucosa of 
the upper pait of the vagina and occasionalh also in the bladdci in picgnaiit 
women oi aftei paituution in women the subiccts of gonoiilura and is now 
ascribed to infection of inflammatory nodules bj a gas-foiniing oiganisni the 
B aeiogenes Chian, I'liting in 1885 connected the disease with intestinal 
pneumatosis This opinion was upheld by Eppingci and Eiscnloiu (1888) 
who found gas cysts m the intestine of a case of yagmitis enqihysematos.i 
which was examined four and a half hours after death horn hcait disease 
Owing to the presence of groups of bacilli m the cysts they considered that 
both diseases were due to bacterial infection In mcw of iccciit icseaich, it 
IS probable that the bacterial infeetion of the intestinal cysts in these cases 
w'as post- rather than ante-mortem 

After Andval’s brief communication m 1831, there docs not appear to 
he another record of human intestinal pneumatosis until 1876, wdicn Bang, 
of Copenhagen described an undoubted case ivhich attracted so much attention 
that he was eiioneously credited with the discoyeiy of the disease At an 
autopsy on a woman, age 57, wdro died of volyulus of the sigmoid, Bang found 
multiple gas cysts varying m size fiom a pea to a hean, in the wall of the 
low'ci tw'o feet of the ileum The cysts w'eie m the submucosa and between 
the ciiculai muscle fibres , they w'eie lined wuth endothelium, and then walls 
contained numerous grant cells He considered that they were due either 
to dilatation of lymphatic spaces or to a neoplasm , he called the disease 
imeumatohis aj^toides mtestini homims, a name wdrich Continental wuitcis hare 
letained In a papei on cysts of the intestine published in 1882, Maiclnafava 
descubed a case wdiich m the extent and distribution of the cysts closehi- 
lesembles one of mine {Case 11 At an autopsy aftei dysenteiy the wdrole of 
e small intestine, wuth the exception of tire fiist pait of the jejunum, was 
mant ooU subseious gas cysts containing many multmucleated 

li mtestinr presence or absence of an ulcer of the stomaclr 

Hions airf'nM™' findings at post mmtem e\nmm- 

ZZ „cl f S' “ 'f "" "'hf" -Monnnal snrgeiy had bsoome a 
disooicld .n the Imnn t of cystie pneumatosis 

male, age 15 thrsXeet of a.T "‘““a'* ■>" a 

md diaiihma of t«r?ea.s- dmalfrr “'‘''"atmg constipation 

pedunuilatel gas evsts on “ '“'S' mmibei of sessile and 

s,nd to be patent but 1^,,™ '“'S' ‘■'‘«tine The pyloaus avas 

Since IhciTthe llL T'' S'oa% dilated 

... lOH, dcseiibed 55 cases, of 


operation , a year 
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later l^udei published 62 , in 1920 Hey, and at a latei date Weil, each added 
4 cases making 70 m all, of which about two-thuds weie noted at opeiatioii, 
and finally aftei a piolonged seaich thiough a voluminous hteiatnre, I have 
found 15 moie, bunging the total to 85 In all probability this niimbei is 
faiily accurate foi these cases aie so laie that they seldom escape publication 


INTESTINAL EMPHYSEMA OF SWINE 


An analogous condition called intestinal emphysema occuis in ceitani 
animals, and is similar m manjr icspects to C 5 ^stic pneumatosis of man It 
is found compai atively frequently m the intestine and lectum of swine 1 died 

m the summei and has been the subject of 



much investigation and aigument Fust 
noted by Aiidial m 1825, it was moie caic- 
fully investigated m the same yeai b}’' Mayei 
Avho concluded that it uas due to the 
mechanical escape of gas into the submucous 
and subserous tissues thiough an abiasion 
m the mucous membrane In 1837, lohn 
Huntei also diew attention to the presence 
of gas cysts on the intestines of hogs killed 
m summer and suggested that the an escaped 
fiom the blood eithei fiom natural causes oi 
thiough diseased lessels Two of his speci- 
mens, Nos 1141 1 and 1141 2 aie m the 
Huntei lan Collection in the Museum of the 
Royal College of Surgeons and one of them 
I^7g 376, IS tJius desciibed “A poition of 
the lectum of a hog, of vliich the peiitoneal 
coat is 111 many places, and especially bj’’ the 
sides of the mesoiectum coveied with clus 
teis of thinly walled cysts, many of uhich 
are pedunculated, and all of vhicli con- 
tained gas ” 

This specimen is illustiated in Huntei s 
IFoiks, wheie it is recorded that it vas sent 


Fig 376 — -Himtonan Specimen Iq him by Jemier and that the gas 111 the 
No 1111 1, Museum Roya) College i i i u ,, feumrl 

of Surgeons Portion of hog’s rectum cvsts was examined by Cai’cndish, V Jio lounci 

mth subperitonea! gas cjsts Many « jj. contained a little fixed ail (carbon di- 

are pedunculated and also tvnstcd _ ^ . 4 . i. ^11 

on their pedicles o\zde) , and the rcmanidei not at all iniiani 

mable (inflammable air == Jivdrogen) and 
almost completely phlogistigated ” (phlogistigated air = nitrogen) ^ Sn 
lames Paget commenting on this specimen in his Leiten on Suigical Fafho-^ 
logy third ed 1870, p 402, thus eulogizes “ IVliat a lelic bate uc here 
SureW never on an object so mean to common apprehensions, did such rats 
of intellectual light conveige as on these to nhich veie addressed the freqiien 
and inquiring obseriations of Jennei, the keen analysis hv Caicncisi anc 
the %ast compaiisoti and deep leflection of John Huntei ' Suren neicr ucr 
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the elements of an mductive piocess combined m such pcifccUo.i ^ Tcnnci 
to obsene, Cavendish to analyse, linntei to compaic and icllcct 

The fiist detailed desciiption of intestinal einpliyscma of siiinc i\as 
published by Roth iiho stated that both the macioscopic and the micioscopic 
appeaianees veie veiy similai to those of the human vaiiety Snhscquenth 
Schmutzei and Heydemann confumcd his findings and togellici luth llcngc, 
agieed mth his conclusion that the gas in the cysts vas intestinal in oiigin 
This Mew IS stiongly opposed by Dupia? Taegei and moie leccntly by docs 
They eonsidei that the gas is baeteiial in oiigin though they do not agicc on 
the oigaiiism conceined in its pioduction Jacgei cultiiatcd a gas-foiming 
bacillus ot the cohfoim gioup fioni foni of his cases, i\hich he named 1i colt 
lymphattcum aoogenes, and on the basis of aiiinial es-pci niieiits concluded 
that the bacilli enteied the submucous lymphatics thioiigh a chiomcally 
inflanied mucous membiane Joest, m siippoitmg this vicn, points out that 
it is impossible foi intestinal gases to ciitei the lymphatics by intestinal jiicssuie 
alone, and that, in pigs affected with emphysema, obstiuction mth distention 
of the intestines has nevei been obseived lie icfeis to the fiequency of 
the disease m daiiy-fed pigs in nhich intestinal cataiih fiom an cxccssnc 
carbohydiate diet is of common occuiiencc, and suggests that colon bacilli 
entei the chyle ducts thiough the inflamed mucous membiane, whcie then 
feimentative action on an excess of sugai leads to the foimation of gas 

A-ccoidmg to Finney, the baeteiial oiigm of the disease m pigs uas con- 
fnmed by investigations earned out in Ameiica, wheie a colon bacillus uas 
isolated ni eveiy case examined The similaiity of the gas, i e , atmospheiic 
au m both human and animal evsts, is explained by diffusion thioiigh the 
cyst wall m the long uiteival uhich often elapsed between the lemoval of the 
specimen and the analysis of the gas (Taegei) 

Although intestinal emphysema m man and animals is m many ways 
much alike, Jaegei diaus attention to dissimilaiities which stiongljr suggest 
a diffeient pathogenesis notably, m man, pneumatosis is usually moie widel}’- 
distubuted than m the pig affecting the colon, ciccum, small intestine, and 
c\en the stomach, while the cysts aie most numeious on the ante-mesenteiial 
suilace of the bowel In pigs, the disease is usually limited to tlie jejunum, 
"^esenteiy, and the cysts aic piactically always situated at the 
•iss'oeiatPr5\,MV mesenteiy Again m man, pneumatosis is neaily always 
rntestmal + ^ coi^stipation and an oigamc stnctiue of some poition of the 

been chsco^ emV lesion that has 

letiun^^n^ digicssion into the lealms of compaiative pathology I 
letmn to pneumatosis of man 


mil 


PNEUMATOSIS IN MAN 
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Ic^n ,ns g,sh,e duodenal nice. 
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thice of these cases (Philip, Twymaii, Nitch) Ihcic ^\as no lesion to account 
foi the cysts, and in the fouith (Bubis and Snanbcck) llicic nas an nlcci 

at Ihc base of the 



on tip = clusters of gns containing c\sts 

tratwn m “ Photograph of an illiis . 

1Vp,i 1'*-° ' >11 article b\ M P 

" eil Illustration lent b> Mauclairc ) 


appendix The 
stomach omenta 
mescnteiv pcii- 
toneum and aji- 
pendiccs epiploie.e 
aie laiclv affected 
In t\s o cases a 
clustci of e\ sts 
was found on the 
imdci siufacc of 
the diaphiagm 
(Jabonlay, and Valias and 
Pmatelle) m anothei the 
mescntciic glands weie dis- 
tended tilth gas bubbles 
(Schnydei) and m anothei 
lows of cysts wcie found 
m the mescntciic lymphatics 
(Jaegei) 


n. Jtfthe; ly brLT'"’ 

f 


iilixy moie 

or less unifoimly distributed 
ovei the whole suiface of the 
intestine, and also on the 
mesentery itself As a lule 
tliey aie spiead ovei a con- 
sideiable length of intestine 
as in my fust case but they 

timoc f ^ sonie- 

cetion of soap bubbles oi a 
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tissue, forming the raised rrlute papule or ‘scar’ so commonly seen beneath 
the peiitoireum 

The constant presence of giant cells iii the rralls of the cysts has led some 
writers to credit them with a pathogenic role thus !Man tonsidcicd that 
by a process of vacuolation rvithm them the nodules of dense conncctn c tissue 
m which they nere imbedded became hollowed out to foinr cysts, Shennan 
and Wilkie and others have suggested that they arc conccincd with the ]no- 
ductioir of gas In this context it should be noted that tlicie aic no giant 
cells in the gas-gland of the sw im-bladdcr of fish The fact that giant-ccllcd 
foimatroir is now well lecognwed by pathologists as a sign of cliionicitv is 
a sufficient and simple explanation of then presence m the evst wall Fissincs 
containing gas, either with or without an endothelial lining are occasionally 
found 111 the muscular coat the foinrer are due to enlai gement of a lymphatic 
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s™;.-; ir;i -"iff' .“S‘~ 5'S 

emanate fiom the mlestme aoq 

The most lehable analysis is lecouled by Uiban who obtained 
by nunctme of the abdominal cavity m a lemaikablc case IIis jiaticnt, . 
boy! age 13, with a histoiy of peiitonitis at 5^ had suffcicd fiom colic vomitnv 
and dltention foi thiee yeais, wdndi was diagnosed as tubciculous pcii- 
tonitis At the opeiation, instead of tubeide, an extensive cystic iineninalosis 
of the small intestine, caicuni, and ascending colon was found ihe cysts 
1 ailed in sire horn a pea to a niit Nothing ivas done, and the abdomen was 
closed Sei en w'eeks latei, on le-openmg the abdomen foi excessii e distention, 
a laige quantity of odouiless gas escaped and the only evsts to be found wcie 
on a segment of ileum 50 cm long The otheis had disappeaied, and tlicii 
sites w^ere occupied by small giavel-hke nodules the leniams of collapsed 
cysts The affected segment ot ileum was slioit-ciicuitcd On two occasions 
one month and twm months aftei this opeiation, the abdomen became gieatly 
distended and was tapped, | litre of gas being evacuated on each occasion 
winch w'as piesumed to have escaped fiom a luptnied cyst Aftci this, 
lecoveiy w'as lapid and uneventful The gas obtained at the tappings was 
collected and analysed immediately by a chemist, who found it contained 
0 15 4 pel cent, N 80 per cent, CO, 4 pev cent, and a small quantity of II 
Etiology — The various theoiies w^hich have been advanced to explain the 
etiology aie — 

1 The Neoplastic Theory 

Bang considered that the cysts w'eie foimed by cential degeneiation of 
a new giowth, and that the gas was secieted fiom the blood as in the swum- 
bladdei of fish Man thought that the cysts aiose in a tine neoplasm, and 
ciedited the giant cells m then w'alls wuth the pow'ei of secietmg gas He 
also eonsideied them analogous to the sw im-bladdei of fish Finney, supported 
IV Welch, inclines to the view' that the condition is due to a distinct vaiiety 
ol tumoiu whose cells have the pow^ei of secietmg gas Kouskow, m advo- 
ca mg the neoplastic theoiy, legaids the giant cells as specific foimeis of gas 
ciy lew facts aie lequiied to lefute this theoiy In the first place, the cysts 
l.n’r spontaneously leaving m many cases a tjpical cicatiix, as 

subsequent opeiations m sereial cases Secondly, no 
the bW tumom has jet been described m any othci pait ot 

1 ^ m eonnection with caicmoma {of the nvloiusl 

rrttX'sr ” rr “t 'f "»>— 

o T> , o icsemblanee to those of a neoplasm 
^ Jiatinial Theoiy 

ao t„sue dunges 

emmieintcd m a mcc^ the oigamsms they have found have been 
piocess to R'^sAoimnigoiganfsrs'aTd thifaLT^^^ attiibute the 

been suspected D«p,a. and otheis cousidS tfat bacteJ 
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emboli which led to dilatation of the ducts Continued giowth of the oiganisni 
was followed by gas-foimation and conveision of the duct into a gas-containing 
cyst Many of the eaiiiei ^\lltels (Eisenlohi, Hahn, Winands laboulay, 
Jaegei, and otheis) were stiong adAOcates of the bacteiial theoiy, and quite 
lecently Stemdl and Mationala IiaA e ievn''ed it The lattei suggests that a to\ic 
piocess leads to obliteiation of the lymphatics wheie feimentation of lymph 
bj some ‘laie geim’ leads to the foimation of gas cysts 

Theie aie manj'^ facts Avhich aie opposed to the bacteiial theory in the 
majoiity of cases such as the absence of all signs of inflammation m the 
cysts and in the tissues smiounding them, the absence of lymph on the surface 
of the bowel and of adhesions to adjacent coils the absence of piofound to\ic 
symptoms ivlnch would be inemtable consideiing the length of the intestine 
often involved and abm'e all the failuie to discovei a sjiecific organism 
Joest, in compa ling intestinal emphysema of snine with cystic pneumatosis of 
man, points out that tlie meie piesence of bacteiia m the intestinal lymphatics 
does not necessaiily imply that they aie the cause of the gas For this to 
take place tno factois aie necessaiy (a) the oigamsm must be capable of 
feimentmg carbohydiates, and (b) theie must be an excess of caibohydiates 
m the Ijmiphatics It might veil be aigued that as an oigamsm of the colon 
group IS the one most likely to be found in the intestinal lymphatics, Joest’s 
postulates aie m favoui of the bacteiial theoiy were it not foi the fact that 
von Sleiing has shown that undei noimal conditions caiboh 3 ’'diates aie 
absoibed by the blood-vessels and not by the lymphatics Pmall), Plenge, 
m lefuting the bacterial theoiy points out that as the cystic gas geneialiy 
contains 16 to 20 per cent of oxygen, the miciobe must be an oxygen-foimei, 
a piopeity vhich is not possessed well-known t)'^pes of gas-pioducmg 
oiganisms He emphasizes the fact that the usual gaseous pioduets of bacteiial 
action on the tissues aie carbon dioxide, mtiogen, Iiydiogen sulphiuetted 
hj'’diogen and maish gas, but nev'ci oxygen, and consideis, theiefore, that 
the piesence of oxv'^gen is stiong evidence against tins theoiy 
8 Mechanical Them ij 

Although theie are many facts vliich aie difficult to explain, the majoiit^ 
of mvestigatois noiv attiibute cystic jmeumatosis to mechanical causes They 
agiee m supposing that au is forced undei high piessiiie into the vail of tlie 
intestine thiough an abrasion in the mucous membiane v hence it enteis 
the IjTOphatic netvoik and is drnen along the boiAel both by the vis a teigo 
of constant piessuie and by intestinal peiistalsis Cyst-foimation is due to 
an obhteiating endotymphangitis from nutation set up by the gas, and is 
seen at its best in the loose siibseious and submucous connectne tissue The 
giant cells in the vail of the cysts are also due to nutation 

The association of cv^stic pneumatosis v itli a gastric oi duodenal u ccr 
m quite 50 pei cent of recoided cases and vith an obstructive lesion m some 
pait of the gastro-mtestmal tiact in over 70 pel cent, is greatly in favour o 
a mechanical cause, especially vhen it is remembeied hors rapidlv an e\ cu 
sne subcutaneous emphysema maj'^ follov a compaiatneh minute injurv m 

othei parts of the bodj^ , 

The conditions in the intestinal tract aie similai, for together vi 
established atrium in the foim of an ulcer, the majority of patients gi'C 
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into the lumen of the bowel In the gieat majoiity of cases, aftei tieatment 
of the co-existing disease the cj^sts disappeai spontaneously This has been 
pioved on seveial occasions by Kadjian, Mon, Uiban, Faltin, and otlieis, at 
a second opeiation when the cysts weie found to have disappeai ed eithei 
wholly 01 m jiait The cj^sts should ne\ei be ciiished oi puiictuied oving 
to the dangci of subsequent peifoiation of the weakened intestinal vail 
Enteio-anastomosis should laiely be necessaiy, and lesection is onlv requiied 
wheie a mass of submucous cysts aie causing obsti notion, oi in the type of 
bactciial emphysema illustiated bj'- my second case 

Duration and Prognosis — ^Except m cases ofbacteiial emphj'sema, the 
duration of the condition, fiom its commencement to the time of its discovei}^ 
a1 an operation, is vaiiable and unceitam, foi any symptoms it may give 
use to aie masked by those of the piimary disease Also, unless the uppei 
coils of intestine aie caiefully examined foi the scais of eollapsed evsts, a 
collection on a lowei coil might be consideied a recent foimation, wheieas 
in lealitv the gas m it has only been slowly diiven along the intestinal vail, 
passing the fibious lemains of collapsed cysts and obhteiated lymphatics on 
the vay 

The prognosis is umfoimly good, provided the piimaiy disease is tieated 
efficiently 

The diveise and often contiadictoiy results of bacteriological investiga- 
tions and of gas analvses have led to much confusion In the writer’s oprnion 
there are two definite gioups of intestinal pneumatosis (1) the cystic and 
mechanical variety — the one most often seen and described — and (2) the less 
frequent form due to infection by gas-pioducing organisms The two cases 
lejroited at the beginning of this papei fall naturally into these groups 

In Case 1, wheie there was definite pyloiic stenosis and where the cysts 
were more or less evenly distributed over a great length of intestine, thcie 
was not the least sign either clinically or microscopically of a bacteiial infec- 
tion The patient had no pyrexia, toxic symptoms, oi symptoms refeiable 
to the C 3 ’^sts which might have been expected in so extensive a lesion had 
gas-pioducing organisms been the exciting cause Moreover, sections speciall)’' 
piepaied and stained from material removed at the opeiation, and placed 
immediately m a hardening solution, showed a complete absence of bacteiia 
01 mflammatoij'- changes The lesions in this case, which is similar to the 
majorit}^ of cases described b}’- other writers, aie best explained by the 
mechanical tlreoiy 

Case 2 on the other hand differed climcalljq macioscopicallv, and 
microscopicallj’^ A definite tender tumour was palpable through the abdomi- 
nal vail, the disease rvas limited to the large intestine, vhere gas-producing 
organisms flourish, the rvalls of the bovel vere thickened and inflamed, 
and on section the emphj'sema vas found to be limited to the submucosa am 
similar nr nianj' lespects to the subacute form of emphj'^sematous cellu itis 
complicating a vound infected vith B coh oi an attenuated B acrogencs 
Microscopical^ the spaces had no endothelial lining, and both they anc le 
tissue bctveen them contained large numbers of polj'morphs, a typica pic uic 
of a sonrevhat acute infectire process caused bj a gas-fornnng micro organism 
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I 
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5 
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1891 1 
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12 
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13 

IV ickerhausen 
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19 
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20 

Kadp in 
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21 
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r 
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{ 

2' 
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1 

' 1904 

2' 

1 

1 

p Liibirsth 


to i 

1 1900 

>1 Mon 



1907 


COrMStlNC Lt«IOS VND HiMUiKS 


Denth from \olvulus of sigmoid 

Pyloric stenosis 

Death from heart discise 

Death from pulmonan tuberculosis 

Gastric ulcer 

Chiome gastric ulcer 

Gastric ulcer 

Death from intestinal obstruction 

JIntestmal tuberculosis in one case 
(Pernicious anxmia in mother 

Dil^ed stomach and ascending colon 
’ Gastric ulcer 

Pyloric ulcer and stenosis 

’ » » , 

” » > >, 

None 

Gastnc ulcer and stenosis 
Intestinal tuberculosis 
Tuberculous peritonitis 
Pvlonc ulcer and stenosis 
” 

Perforated gastric ulcer 

Gastric ulcer Mith stenosis 
Pyloric ulcer and stenosis 
P>Ionc stenosis 

clinical details 
Psloric stenosis 


! 


Di=coMnri> \T 
OunvTios on 
J oET Moi.ri M 


Post mortem 

> s 

> » 

> 9 

> > 

» > 

» 1 , 

Operation 

Post mortem 
Operation 
>> 

JJ 

Post mortem 

>> >> 

Operation 




Post niorten> 
Operation 




99 


Post moitem. 


Operation 
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COlMsTINC Irsiov AND EElIirKS 
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Post Mopinii 

32 

! ISHir 

1907 

Pyloric stenosis 

Operation 

33 

Mitchell 

1907 

> J 

1 

>> 

34 

Grondahl 

1908 

Duodenal iilcei and stenosis 

Post mortem 

3j 

Finney 

1908 

Carcinoma of pvloiiis 

f 

1 Operation 

86 

Herman 

1008 

? 

Post mortem 

37 

NoMicki 

1909 

Gastio cnteiitis 1 

J> JJ 

3S 

>> 

1900 

Heart disease 

»> 

39 

3 > 

1 1909 

Pulmonar\ tubeiculosis 

>f ff 

40 

Woltmui and 
Wasiljeiv 

j 1909 

t 

No coexisting lesion discovered pre- 
vious operation for appendieitis 

Operation 

41 

Jamanoucln 

1 1909 

Pjloric ulcei and stenosis 

f1 

42 

Shennan and Wilkie 

1909 

Pyloiic stenosis 

if 

43 

Wiesi ngc! 

1 2020 

Chrome intestinji obstruction by j 
adhesions 

if 

44 

Urban 

1 1910 

No coexisting lesion found 

99 

45 

Arzt 

1 1910 

Pyloric stenosis 

f 

16 

Simmonds 

i 1910 

1 

G istric ulcer 

>» 

17 

iMartim ' 

1 

1910 

1 

Pylonc stenosis ' 


48 

Neudorfer 

1910 

Pyloric ulcer 1 

JJ 

49 

Cieclianoiiski 

1911 

No details ' 

? 

50 

»? 

1911 

V 

> »» 

51 

Mij ake 

1911 

Chronic appendicitis ' Operition 

52 

Philip 

1911 

No coexisting lesion discovcied 

>} 

53 

Bindi 

1913 

Post mortem 

99 J> *» >» 

54 

Cilh 1 

1912 j 

9 Operation 

55 j 

Lchmo 1 

1 

1912 j 

9 

9 9 

56 ' 

Turnure ^ 

1913 

Perforated gastric ulcer 

99 

57 

Lejars 

1913 1 

Pjloric stenosis 

»> 

5S 

Barjon and 

Dup irqmtr 

ms ^ 

Gastnc ind pvlonc ulcers 


yo 

Mauclaire 

1914 ' 

P\Ioric stenosis 

’ 



CYSTIC PiSiEUMATOSIS OF INTESTINE 7S8 


TABULATED LIST OF 85 RECOBDED CASES— co»ri»HCff 


1 




ni=coA I III I) AT 

>0 

/ 

! 

Author 

TrAr 

Corvisrrsc IrsioN and Him auks 

Oi 1 n ATioN on 

ro'^T MOUTI m 

60 

Neugebauer 
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Tuberculosis of tecum 
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61 
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1914 

Pvloiic stenosis 

>» 

62 

Warstat 

1917 

Pjlonc ulcer and stenosis 

Post mortem 

63 

Schnj der 

1917 

Death from uraemia 

Jf ff 

64 

i 

1917 

Death from diphtheria and mjocar- 
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6o 

iMoreau 

1917 

9 

? 

GO 
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1918 
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Operation 

67 

Mathieu Pierre eil 

1 

1019 

Dilated stomach No pathological 
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Operation and 
post mortem 

G8 

Turner i 

1 1919 

Pyloric stenosis 

Operation 

00 

Letulle 

1919 1 

Intestinal tuberculosis 

Post mortem 

70 

Cnstol and Porte 

1919 

No coexisting lesion 

Operation 

71 

Lafouoade 

1910 

Pyloric ulcer and stenosis 


72 

Nitch and Shattotk 

1919 

Pyloric stenosis 


73 

” )» ,, 

1919 

No coexisting lesion 


71 

1 ru-jTnan 

1919 

’ Appendicitis 


To 

1 Hcj 

1 1920 

Pjlonc ulcer and stenosis 

> 

76 

‘ 1 Aless-^ndn 

1 

1920 

Pyloric stenosis 

99 

Tl 

1 Sloan 

1920 


99 

7f 

^ 1 Torrid 

1920 

9 

’ „ 

7' 

1 Plenge 

1 

1921 

Pjloric stenosis 

Operation 

30 
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1 


99 

3 

- NN inich 

( 

No coexisting Icsmn discoaered 



1 1922 

Tjlonc ulcer and stenosis 


mcl S^^■^nbeck ' 1922 
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Ulcer at base of appendix 

99 



1922 

Duodenal ulcer 


s 
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5> 

Pjlonc stenosis 
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OSTEOGENESIS IMPERFECTA 

By R LAWFORD I^NAGGS, London 

(Beur» the Hmtenan Lecture dchverecl at the Royal College of Surgeous of England 
^ ^ on Feb 13. 1021. ) 


Osteogenesis impeifecta is the name given to a disease M Inch is chaTacteii7ed 
by a congenital defect in the evolution of the osteoblast, and lecognized 
clinically by defective ossification of the cianium and a multiplicity oi 

fiactmes lesulting fiom tiivial causes 

Cases, now recognized as instances of this affection, aie scatteied through- 
out liteiatuie under such titles as foetal rickets, idiopathic fiagihtas ossium, 
and osteopsathyrosis , vhilst Poiak and Durante have suggested the name 
‘ periosteal dystrophy to distinguish it from another congenital bone affection, 
chondio-dystiophy fcetalis or achondioplasia At first it uas beher’’ed to be 
incompatible with life, and that the subject of it was still-born or died within 
a few minutes of its biith Then it became evident that some infants sun ived 
foi rarying lengths of time, whilst otheis, wlio had shown some signs of 
the intia-uteiine affection at biith, giadually developed a tolerably healthy 
childhood, uith a liability to fiactuies uliich sloiily diminished Thus a link 
uas established uith those cases in which the child was born apparently 
healthy, and an abnoimal predisposition to fractures discovered only when 
it began to get about Now the belief gious that these different sets of tases 
hare a similai patholog}" 


THE CLINICAL ASPECT 


A coiripiehensue picture of the disease may be formed from a few 
tvpicrl cases illustiatiirg its four clinical laneties These occur (1) In the 
icehis , (2) In the nifant , (3) In the child oi adolescent , (4) In middle or 
laic hfe 


1 lub 




rvfiim 

Most cases are still-boiir or suirive only for a very short tune They 
nsinlh shoe laige numbers of fiactmes of the ribs and other long bones, 
rnd the lower extremities, more particularly are apt to be deformed and 
shortened rrr consequence Some of these fiactmes are muted 

The ossificatroir of the skull is usually ^ eiy incomplete In extreme cases 
ol iTed’lVjf r membranous baj with a feu sn^ll, tb r 

r f "Xk' X xTXxtxxx 

„t , .„lt Thcc 1,01.0 ..laods 0,0 the foreuinoors of the nomoious 
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Woimian bones which aie such a conspicuous featuie of the complete^ 
ossified skull of osteogenesis impeifecta In the light of this inadequate pio- 
tective eoveiing of the biain, it is easy to undei stand what must be the effect 
of tile poweifiil uteiine conti actions duiing laboui hfo nondei such cases 
aie still-boin As a good example of this gioup, Di Heibeit R Speneei’s 
case may be cited 

Case 1 (Figs 380, 381) —The specimen is in University College Hospital illuseiim 
(No 632, Bone 61 a), and is described in the catalogue as follows — 

“ Tile skeleton of a rickety 
foetus The ossification of all the 
flat bones of the cranium is defec- 
tive, irregular plates of very thin 
bone being ^vldely separated by 
intervals nhieli are in parts en- 
tirely membranous, and m otheis 
are undergoing ossification in irre- 
gular stria; The bone in mnny 
parts IS so thin as to give the 
finger a sensation like the ciack- 
hng cf parchment, the thinness 
being such that the shape of the 
skull could only be maintained bj 
filling the cavity vith vool The 
lowei jaw IS fractured on each 
side m front of the masseter 
The vcrtebial column presents a 
normal appearance The wall of 
the thoi ax presents on each side i 
vertical groove outside the junc- 
tion of the ribs vitli the cartilages 
The ribs aie sharply bent at their 
angles, especially on the right side, 
and theie are several spellings of 
the bones m this situation iihich 
appear to indicate fractures ” 
Tile clavicles and scapula; are not 
preserved ‘ In the light upper 
exticmitij the humerus is curved 
outii ards as the result of a healed 
fracture in the middle of the shaft 
There is a recent fracture close 
to the loii er extreniitj The upper 
extremity of the shaft is consider 
ably thickened The radius and 
ulna present an enlargement m 
the middle of their shafts following the repair oi a fracture , each bone has also 
been recently fractured in the upper and loner part of its shaft, and the loner end 
of the shaft of each is thickened In the left upper extremity the humerus is eiiriec 
outwards e\ en more markedh than the right, and presents tn o iinumted fractures 
belon its middle The ulna is fractured about its middle, and the ladius at a loner 
lei el The 5th metacarpal bone is fractured at its Ion er end 

“ The pelvis is flattened from before back, and its caMtj is contracted a he m e 
of the true pehis has the sli ipc of a triangle nith the corners rounded TJie ej 
ilium IS fractured transiersely a little belon the crest i nnrs 

“ In the right lo.ier evtiemitif the femur is bent oiitnards and the leg uont 
prommenth fornards, so that the thigh and leg bones displai a semicireu 



Fig aso — Cate 1 (Dr H R Spencers) The 
curious appe'irmce of the skull is due probablj to the 
interior of the membranous em elope being filled with 
wool The thin calcareous plates are ^^ell shown 

{Lmv Coll Hosp X ray Department ) 
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outline The femur presents tuo repaired fractures, one at, the other above, the 
middle, and an ununited fracture midvay between the middle of the shaft and the 

loAver epiphysis The leg bones are the seat 
of unrepaired fraetures m the middle of 
their length, and m the fibula also at its 
upper extremity The/oo/ bones are normal 
The general appearance of the bones of the 
_ left loxoei exlrcmihj is similar to that of the 
right The femur is fractured m the middle 
ot Its length, and the leg bones m tvo places 
at and below their middle In both limbs 
the ends ot the long bones are considerably 
enlarged, and, as in the upper limbs, the 
growth in the length of the long bones is 
deficient ” 

Tluough the kindness of the Cuiatoi 
of the Museum (Di Law'ience), and of 
Dr Salmond, of the X-iay depaitment 
of Uimeisity College Hospital, I am able 
to show ladiogiaphs of the S2iecimen , 
^ I haA^e .ilso had the opjiortumty of 
studying its histology The ladiogiaphs 
shoAv the clean, shai ply-defined junctions 

Tig 381 -Case 1 Both upper es epiphyseal caitllages AVltll the 

tremitio's shoeing sharp epiphjseal lines 
multiplo fractures, united and ununited 
«hero‘'7i.f “T tissue e^cept 

of t liQ dmphj ses is \ cn e\ ident 





A'- 






/ 



‘-'kI of*fr,mn"(C of upper 

deeilciiiouion S, 'O artificial 

<l««racur.„" 

„ -Jtodto 
I'll the photo 


from ilu >■' tal 

Hr ( n ij ' * d indobtod 
di \ph\ 



•) 


Sts 


P°''Hon°of ‘section 'm 

in tlie right hand lou 
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2 THE INFANTILE VARIETY 

This IS the continuation of the foetal disease in those cases which suivive 
then bnth and diag out a piecaiious evistence foi a few months oi a yeai 
01 two It lepiesents a less seveie foim of the disease than that pieseiit in 
the puielj^ foetal gioup These cases at bnth show marked signs of the 
defective mtia-uteime ossification Their fiagile limbs continue to bieak 
almost with a touch, and, though the development of the cianial vault is 
fai in adi ance of tlie membianous bag t}'pe, it is still i^ei}'^ imperfect Such 
cases ina} be seen occasionally in ehildien’s hospitals 

Case 2 — ^Dr F J Poynton* describes one that had been in hospital for two 
years and adds that he knew of no cases recorded in the literature in which more 
precise treatment had been undertaken Yet the final condition was deplorable 
All the long bones were at one time or another broken, and eventually, when the 
boy w as lifted with the hands put round the chest, his ribs could be felt to snap 

Case 3 — ^Another case, whose histology is illustrated by several photomicrographs 
(jC/gs 389-94, 397-9) is that of a female child who died when 20 months old She 
was born with one leg broken and the other limbs^bent When 9 months old she 
was an in-patient at Great Ormond Street Hospital under Mr Tjrrell Gray 

The notes state The head was markedly flattened from before back, the ribs 
were slender, and the upper and lower limbs were mucli deformed from partial 
fractures The heart, lungs, and abdomen presented no signs of disease, and the 
tongue was the seat of superficial glossitis The X rays show ed a marked absence 
of compact tissue in the different bones For ten months before death she had been 
subject to fits, which continued till she died the day after her readmission to the 
hospital 

All the long bones of the skeleton (R C S Museum, A715), “ including the 
metacarpals and metatarsals, exhibit different degrees of imperfect formation, being 
abnormally slender and bent The humeri, femora, and bones of the leg are, more- 
over, the seat of fractures, Avhich in the case of the femora are multiple and fairlj' 
symmetrical The various segments of the pelvic bones are unnaturally thin and 
hypoplasic, as are also the scapulae In the iha and bodies of the scapulae there is 


Cases of foct il and infantile osteogenesis imperfect i have frequently, in the past, been 
called ‘ fmtal rickets ’ There is no sulTicicnt reason w hj it should not be possible for rickets 
to occur in the foetus There is, howeaer, some scepticism about it Dr Poynton in his 
lecture refers to a specimen shown by Dr Dawe at the Pathological Societj The specimen 
w as a card specimen, and no account of it is to be found in the '1 ransactions , but the micro 
scope sections exhibited were considered to show the characteristic rickety changes, and 
were taken from a still born child whose “ ribs showed tjpical beading at the costochondr il 
junctions, and the bones of the limbs similir disturbance of growth at tiie ends of the 
diaphyses ” (Prnate communications from Dr Dawe and Professor Shattock ) 

A specimen in St Thomas’s Hospital Museum (No 3G4 a) illustiates the dillicultj ot 
making a certain diagnosis when an infant born iwth eiident signs of some congenital bone 
affection sun n es long enough for rickets of a post-natal origin to supervene The catalogue 
description is as follows The left lower limb of an infant showing charictenstic 
of rickets In addition to the epiphj seal and other changes m the long bones, the hip oo 
IS considerablj increased in thickness The disease was congenital The skeleton in 
was affected — the xarious long bones are shown in the specimen, whilst the flat 
abnornialK thickened The child was one of tivins, and was born with deformities oi me 
limbs The long bones during life could be bent like mdiirubber Death occurrei i 
the child was 10 months of age from marasmus and broncho pneumonia e.mc 

1 box, was, like the girl, xerx backward and unable to w ilk He i nmurrlit 

flexibihtx and curxature of the bones but to a less degree Both children had been j, 
up on cow s milk ind Robinson s food ’ The parents were he ilthj ind the mother ki 
of nothing unhcaltln in her diet during pregnanes ’ . 

A.n nnguHr deformity in the femur of the specimen is ob\JOusl> the result o 

fricturc 
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«™.cspcc,auy «.e t.o 



lummits of the convolutions 
fontanelle is videly open '=“ 5 ", 

the osseous tissue is cpnt « ^ 

normal ” j 



Tk 38-5 — Case 4 (llr T\rrell Grai’s) 
SI in 'rain of tlio nplit lower CMronnti nt 
till nj^t of 1 ^ enr- Tlie architecture of tho 
hoiios lu\‘% not heen hrouf.ht out owing to 
the tiiln iwod being soft ’ 


Fig 3SS — ^The same evtremlt^ at 
the age of 8 t ears Here a ‘ hard ’ 
tube has brought out the bone arehi 
tecture at the expense of the soft 
parts Xote the thin cortex, the rare 
fled cancellous tissue the straight 
epiplnseal lines, and the eiidence of 
old fractures 


I lit hmn ( ISdui , R C S Aluseum) has a remarkable circular outline uhen viewed 
from ihoxt Its liroe s^e and slightlv broadened comolutions suggested a con- 
<1,1,011 o In droecphah.s, but on inx cslig ition the xentricles were found quite normal 
tli. liM r r '' "luids the tharoid, the suprarenal, the pituitarj% the o\ary and 
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Thiough the kindness of Mi Tjniell Giaj^ and with the help of IMi George 
A Mason, I am able to lefei to anothei ease of veiy consideiable interest — 



Fig 38G — Case 4 Outlines 
of the cranium at age of 3 ''Aj 
and 8 years (B) superimposed 


Case 4 {Figs 384, 385) — P , a boy, age 
8 years, was first brought to the Children’s 
Hospital, Great Ormond Street, when 3 iieeks 
old, and frequently attended afterwards for 
various fractures He measured, when laid at full 
length, 271 iri > and the height of a normal boy 
of the same age is 47 05 m (British Association 
Anthropometric Committee Report, Table wi) 
A proportion of this deficiency m height w as ex 
plained by the curving of the spine and by the 
bending and deformity of the lower limbs, mIucIi 
was veiy similar to that seen in Case 1 (Fig 380), 
but a considerable part of it was clearly a conse 
quence of diminished growth The skull, like 
that of Case 3 -was hydrocephalic m appearance 
The forehead was verj'^ prominent and broad, 
and the temporal 


legions protruded 
remarkably Whilst the bitemporal diameter -was 


greatly mcieased, the anteroposteiior diameter seemed 
shorter than normal owing to the flattening of the 
back of the head A face, small foi the child’s age, 
appeared overweighted vith a bulging and greatly 
expanded cianium, which, however, was completely 
ossified The horizontal circumference -was 22 ^ m , 
that of a normal adult skull being 21 m Skiagrams 
taken when the child was 3 years old nere able to be 
compared with those taken when it was 8 Super 
imposed outline tracings of the front anews of the head 
show the increase m size during the five years to be 
due to lateral expansion of the vault (Fig 386) 

The recent skiagrams of the limbs demonstrate 
nell the very delicate architecture of the osseous tissue 
and the thinness, or in parts the absence, of cortex 
The child nas a’^erj^ intelligent, looking as it sat up m 
bed not unlike a child 2 years old, but giving the 
impression of a mentahtj’- much in advance of that age 
It had never had any fits or nerve symptoms, and after 
the investigation of the brain m Case 3 there can be 
no doubt that the shape of the cranium was not 
dependent on hjMrocephalus 

But hydiocephalus may undoubtedly be an 
associated condition An example of it is seen in 
the skeleton of a boy, age 12 (fiom Piofessoi 
Hinile 3 ’^’s Museum) (Fig 387), in -whom the left 



hunieius and ulna, the light ladius, and both 
femoia and the left tibia appeal to have been at 
distant peiiods fractuied and lepaued uith vaiious 
degiees of distortion The skull is of globulai 


Tig Ssy — (Xo 3879 JICS 
Museum ) bl cleton of n boj 
ape 12 ieor» sIionin£r o't™ 
genesis imporf''cta and lijdro 
cephnlus 


foim and neaih' sjmimetiical It measuies in its 

tiansxeise ciicumfeience 31 in , fiom one auditoij’’ meatus to the otier oier 
the eitex 27 m , and fiom the nasal spine to the foramen magnum - J 


(RCS Museum No 3879 )2 
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, ,t lux. l"U. ......u 

"Iflrnr'nl. 

al mmo oi U-. fu.imnl mUn iK fr-.m \ms U-'ht < n.s. 1 

iL c\uUm(' <'r .lirKlnt irmnl ovMlu ihnu tn tl«' 

:^o;^UK^.uU hui,nmuu h,von.l , ht. tin in.n... 

tancllc smns ol ci.mnl Mmouunhts urn In ilnnM .1. ■ «,t nn .h-.n. 
imin.ilion 'ihm nu wuU van m llu luiiub. r ..f fi n lut< in .lift' u ’> 
,ts In inanN il is umUi H» ii^t mfiMituntU 1» tv. tit l'» ‘H'l ‘"'t 


-> TUI niMA*’* ts cuutmoop Ast» AnnttstiNn 

‘ icliop itbn b 
In tht bnlk 
n pciftnlU mill 
bones oteui 
\s often soiHL 
pi It cs 
fontnncllc 
c\ nnin. . 

c ists In inaiiN it is nmU i 
a ftn lascs il in i\ u nil ntU <n‘t 1»><> 

In less I'^.^iaMittil t omliln'iis tin liibililv to fr.ntim 'niii nbmih 
to Mcu ilstlfout as iniiliiiitv is k nlu.l 1 o..s. i point..! <»nt tint lln-' 
cases of mull ipli fiuluus pitMiilul tin smn p itlmlo-.n i! p.inlmnti.s t 
the fatil and infinlilt t ists ol osPootiusis niijnif.ili nml sno-isl.il fm 
them the dcsifrn.ition of osttonunsis nnjiiifMti I lul'i 

V \ei\ stioii}: lannlial Undiiiis is oflni pits.nl in tin post n itid .list is. 
Sometimes two oi thicc thilditii m a faniiU will suff, i on isioti ilK a wln.I. 
famiK and iiioic i iitl\ siieial n.mntioiis will show tin taint 'Ih.si 
heicditaiv instances sonutiines jiustiit .i \<iv iiiltustmn yuv hlii. tolori 
tion of the stlciotu i (ompluatioii whuli will hi (oiisi.hi.d Idti ’llu 
mtcnsit\ ol the disease ma\ mii\ toiisidti ihh is llu lollowiiu^ nisi in. is show 
The fust case icpitsciils a tiaiisitioii hitwnii Hit ml iiitil. .iiid th. 
adolescent t\pes — 

Case 5 — I'owlcr’’ Ii is .ksenhed llu < is. of a lm\ who Infill witli u frulnr. ..n 
the fourth das liter lurlli, nid li id sixtai iij) 1o tin n»( of ! wlun hi was lost siuln 
of In addition to imtciil cr nit d sutures, tile oietjml wasuhuost inlir.K imdiMloptd 
The sutures were in ])roeess of closiin al Itu f.iinlienth w.iK, tail hi was a star old 
before the back of the skull w is jiroj.erh ossilud Ik was small ktr his u”. al I 

A\mann'’s casc^ is an cxamiilc of the oidmau ailolcstent foiiii - 

Case 0 — Tins cise is nienlioned In (ro/ui f.nlhlh' in tins, lei ins Tin 
writer goes his own fiinih hislon lie and two brolhiis wire of rallur .Uluat. 
build He had a fricturc of the leg in Ins llnrd sear om lirnllur had ') frailuus 
from the age of two to tint of nineteen sears, 1 ol Iheni oteinumg la for. si\ m u-, 
of age The other brother had 5) fnelures from the agi of Ino to lhal of iniuUin 
>ears, 4 of them before lie was nine jcais old These 1 1 fi lelnres (si, I ‘ .Hiuirid 
without the action of ans notewortln foree All healed in foin oi /im necks Th. 
iragihty decreased witli growtli and disippeued at matin il\ 

0 Schmidts fomth case is an instance oi an agginsated loiin ol tins 
vaiiety It is of moic than ordmaiy mtcicst, bceinse it loimed the text loi 
Loosei s aiticle on osteogenesis nnpcifceta laida, in which a \eii lull histo- 
logical lepoit on the diffeient bones is given ® 

b„i£“ a' 1 ‘, 17 , '“’riN , 

lie..lthi, and a brother aged 0 years sultcred from fi.igilily of the bones''’ 
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Tlie labour was normal, and at birth the boy %\as normal and strono' He 
developed well m the first month, but latei his health suffered owing to commlsions 
and much diarrhma He learnt to \\alk at the normal age, and the first fracture 
occurred ivlien he was l-^ years old Very numerous fractures followed at longer 
or shortei inteivals, most from quite insignificant causes Up to 1ns 17th 3 ^ear he 
had 43 fractures m all, 40 of the legs, 2 of the upper arm, and 1 of the right clavicle 
He had been in hospital with fractures of the scapiil®, upper part of the thighs, 
lower jaw (from chewing), forearms, upper arms, and probably of the bodies and 
processes of the vertebra:, besides many infractions In the case of slight fractures 

they soon united Fractures were ob- 
served to consolidate m very short 
periods The great deformity due to 
union with much displacement made 
W'allving impossible from the 12th year 
When admitted to a private home Ins 
internal oigans were normal He had 
kypho-scoliosis, his upper extremities 
were not much changed, but the lower 
ones were bent into corkscrew shape 
Both legs being useless were amputated 
m the lower third of the thigh Subse- 
quentty, dining a year of hygienic and 
dietarjr tieatment, the bone fragility 
improved considerabty ” 

4 the disease in middle life or 
OLD AGE 

Osteogenesis impeifecta m an 
aetive state is of laie oecinience in 
later life In Di E L Oimeiod’s 
leniaikable case theie w'as a lelapse 
follow'ing a satisfactoijneeoveiy fiom 
a slightly pionounced intia-uteiine 
foim of the maladj'^ In Hektoen’s 
case theie is no histoiy, but the 
piesumjDtion is that the disease had 
leached a quiescent state 

Case 8 (I'lg 388) —The skeleton in 
the Res Museum was given bv tlie 
staff of the Sussex County Hospital, 
and the case w as recorded by Ormerod 
in 1859 — 

The patient, who lived to the age 
of OS, was the last of a family of six 
Tig JSS— Case 8 Skeleton of Ormerod s children, and the only one to reach 
case presented to tlio RCS Museum bj the middle life HlS father W as of dissolute 
staff of the Sussex Count'i Hospital habits and good physique, and died of 

diabetes at 55 , his mother li\cd to Ol, 
had some miscarriages, and some other children who died iiithiri a fen da\s o 
their birth . , 

He was born with Ins amis broken Otherwise he was a fine child, and, = j. 
neketv improxed as time wore on, until he was 30 tears of 
his deformities and an accident four tears before m winch both Ins t ' 
injured, he w as 5 feet 3 or 4 inches m height, and had full use of his arms a „ 




1,0 „ m, ■' 

mfomewoK.. j„s( till |ii> li.xiiH Ot. n'lli 

wore VO hntlU 111 >1 H>. ru iiii\Im\. It kI • 'i.i' I*""'. !•" *5“ 
jicuntnrN lowe., wliult hoi rtil.iml liim ' I ,j,, 

wilh the (liitiigi lliitl < nil. '"'r liio' O' * ,,,r, i,,,.,, 'n,, s w.t^ iUmoI. <5 l-v 

ho hud no fewer Ih.uv M^en fr.e Ion s otol. d .veo .-on .< ohh 

Sminil.rimms"”^^^ I, ,',,‘.''."' 1)011 lo soil, n d fm... ...% P ...j jl'' 

:;H^“.rLn ‘!inui.:":^;:r;i:ui: 'm ^.0.,." ;:;:i.';..|u:”p: .f 

benthos .ml Ihi Mielden fr it ton n -<.( e urn d 11< dud wen. out l,\ llu . I, 

,ntn of Ins disteirhous end semu oleers *m It.s li”s. uitd nfli r dt ith whto tul ul fi 

Iciudh on his h ith he nu istind 1<>. to , ^ , .1 

" Ik w IS the. onh one of li.s hrothirs mid sisk n. to he nlhd' d 10 Hit w i\ 
but . son n.d . dinshter sofrered rnoo free, lu id free tons .ind tilli tid'd llu 
hospilul for Ihoin Two tillitr tloldno dud seon tifn r Uu ir Imlli, hoi w, n 
hcuUhs -loe.Ums 


Cf 2 sr 0— Ilektoui* oilenslins oronnt of the toitlio'ss m tin 1 is <tf n 

small, shorl-hmhcd dwarf, use n 'Ihe sktitloii wloKl sluiwio;- soon of tin 
fculurcs of oslcostncsis uujitrkel.v \i/ , the eorMii” of tin Inon s old fraetons o| 
Imn^ ribs end the. left hinmrus isident iltheitius of piriosUil mid jn'el'v’enn 
ossdication, and i .cn reni'irK ilik skull jm sente el also eertaoi i,i,m irain-i s 
snggeslne of '.thondrojilasi i in the relitise sheirtness of the liiobs mid tin swiilhii 
condition of the irticnlar ends (iithondro,»lasia li\,n rjilastie.i of Umifnimiii) 

The fcilurc Ihet has led me to mention this seam what anoiu'doiis ease is the 
condition of the skull, which is eh iraeterislu of osteosmisis ini,ii rfi e In It is 
remarkable for the 1 irge mimlier of Wormian hones in its eomjiosdion \i/ , ITJ 
They were most mimerovis m the jioslerior and laterd jiortnnis of llie skull siiji 
planting the pinelals, the s(,uamons jiortion of the le mjioral hoiie s, md tin oppi r 
half of the tabid ir portion of the oetipild Others oeeurnel m the eerlte e! nml 
orbital portions of the frontal hone Tlu base of Hu skull, whieli is jiton ird\ 
dee eloped m cartilage, w .s free from Hu in 


These cases gi\e .a ecu good idea ol the iliim.d (Imim Itis of oslooge nests 
impel fecta ^ 

There can be no douhl that the foimdntion ol the misehur is laid in 
eaily mtia-uteime hie, and that the tuusal ekleit is ])icsenl in tin feilns e\en 
m those cases nr which the (nst signs eif tiouhle do not appeal titdil jifiei 
buth The less pionoiinced that elclccl the gieatei is tlie piobnbihh that 
Its signs will be dcfeiicd till the mdiMelual is able to gel about aiiel is CNjiosed 
to the oidmaiy slight tiaumatisms of a hcaltln hlc llccoeen is „o{ mees- 

Z^JSZT' 

that tlie piognoMs as to WovitV.s 3 oL .I'l, '''S 

laieely lesponsible fm tbp px. ^ i ^ ^ ^^^nucious liatUnes 

thickening which is often piesenT'\urthrS)ir''\ 

epiphyseal lines has no doubt consideiablc mlW ptoicss at tlie 

appeals teduudant and is thiown into folds el i i^" 

the giound that the giowth m len^o^lj^ 
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the giowth of the skin , whilst in a ceitain iiumbei of cases a cietinoid type 
of face IS lecoided 

The fiactwes are m the main subperiosteal, and aiise fiom the most 
tiivial causes The eailiei they appear, the greater, as a rule, is the liability 
to them The}'' unite readily, sometimes moie quickly than m normal bones, 
and the callus is much moie dense than the rest of the bone Instances of 
non-union are not uncommon The small amount of pain and inflammation 
they giye use to may be explained by the subpeiiosteal chaiactei of the 
fiactuie causing little or no laceiation of the soft paits, and by the atiojrhic 
■condition of the bone substance Poynton noticed that slight febiile attacks 
and bony tenderness pieceded fiactuie, but probably this means that partial 
fracture predisposed to the final complete solution of continuity Deformity, 
which in the lowei extremities is often veiy consideiable, may be due to 
bending of the bones resulting from in-fiactuie of a thin buttle eortex at 
■one portion of its cncunrfeience, and not to flexibility of a softened osseous 
tissue , but it IS mainly caused by improperly united fractures 

The ease with which union takes place suggests that the defoimit}'- is 
preventable , Nathan, indeed, attributes it to the fact that owing to the 
frequency and painlessness of the fractures, the patient, oi those nho look 
after him, become caieless and fail to give the necessai}’’ attention 

The defective ossification of the skull is paiticulaily noticeable in the rault 
r e , m that part of the skull developed in membrane , but the base also is 
affected The bone developed from cartilage m othei situations is composed 
of atrophic and widely separated tiabeculie of a veiy poious type, and it can 
readily be understood that inessure, acting upon similarly foinred bone in 
the basi-spheiioid and basi-occipital, might exert some repressive influence 
upon the anteioposteiioi diameter of the base But it is to the want of 
growth resulting from the feeble endochondral ossification that the lelatne 
shortness of this part of the base is usually attributed It is this shoitness 
which IS resfionsible for the cietinoid facies met vith in some of the foetal 


cases 

In the vault, almost every degree of deficiency ma}'^ be found nr diffeient 
cases, fionr a menrbiaiiuu& sac with occasional bony sincules here and there 
{Stilling’s case), to cases in which the fontanelles aie laige and the sutuies 
still open If the infant suivives and thiives, ossification progresses and 
sutuies and fontanelles close (Case 5 ) , but occasionally a soft 23lace nr the 
skull may jreisist for yeais and even throughout life The inenrbianous areas 
that inter rene betueen the immature bones are apt to become filled nr bv 
numerous Wormian bones resulting fiom discrete jratches of ossification 
Remarkable aiq^eaiances aie thus produced, the rault being lepiesented bv 
a mosaic of larger and smaller bone plates, sometimes touching one anothci, 
and sometimes united by budges of jreiiosteunr and duia (Hektoen’s, Yioliks, 
Schmidt’s, and Haibitz’s cases) The skull of Case S is a good example oft 11*= 


excessive Wormian bone foi matron 

Oviiiff to this slov and defectne ossification the shape of the ciaiimm 


in osteogenesis imjreifecta tends to become distinctire 


The bitemponl 


diametei is much increased, the squamous paits bulging outnaids aiic 
jecting consideiabty abo^e the external auditoiy meatuses, so that the eais ar 
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. Ac This IS Neiy maikcd m Case 1. and also 
t";Xftr«-o>ves «,e occn..tal and a>.o to a ,«s .cg.ee. 

the brain by its bmp and p i „aioceplialus, but that diagnosis should 

cc.e..a. .e..t..c,cs 

THE TENDENCY TO HEREDITARY TRANSMISSION 

era, n Aarri- rrvideiice to sliow that the disease may appeal in iiioie 

Theie is abundant eMhe sc\eial genciations mav 

than one membei of the same family, and f ^ , _ 

suffei Willaid« lecoids the folloiMUg lemaikable familv histoij 


4 d'lugliters Xu 
merous Iractures 
(i) fl m 12 jears 
(u) 8 in. 12 jears 
(ml 3 ,n 22 months 
1 

Infant child of one 
daughter 2 frac 
tures of same thigh 
m first 9 months 


Fathei 

3 fractures all 
as a result of 
direct and de 
cided Molence 


Son 4 frac 
tures in 8 
tears 


Klother 
No historj of 
broken bones 


3 other chil 
dren, each n 
fractiue in 1st 
jear 


Son frac 
tured rib at 
7 tears 


One child cs 
caped 

2 childion No 
fractures nt 
date of record 


Othei instances aie mentioned by Greenish^®, and still otbeis aie lefeiied 
to 111 the nc\t paragiaph, nlnlst lecoided cases not infiequently fuinish 
testimony to the tiansmission of the idiosynciacy 

Blue Sclerotics — A connection has lecently been shoivn to exist between 
tliese post-natal cases of osteogenesis impeifecta and a gieyish-blue coloui of 
the scleiotic The pecuhai tint of the eyeball attiacted special attention, 
because it ttas found to occui with some fiequenc}'^ in sei^eial membeis of a 
familv and sometimes to appeal in moie than one geneiation The discoveiy 
of a Instoiy of seieial fiactuies in one case led to the investigation of otbeis, 
and it Mas found that multiple fiactuies weic quite common in individuals 
vho piesented it The blue coloui is due to the paitial visibility of the 
pigmented choioidal tunic thiough the scleiotic 

Such nil estigations as have been made would seem to show that theve 
IS no diminution in the thickness of the scleiotic compaied with the noimal, 
and no difteieiice in its micioscopical stiuctuie It is theiefoie suggested 
that the tianslucencv of the outei oculai coat is due to some exceptional 
jiccuhaiitj of the fibious tissue of 11111011 it is composed In support of this 
idea tlie dispiopoitionate fiequency of spiains in these people is advanced 
nirir* f abnoimahty of the fibious tissue m othei 

Bionsons^ ^if' 1 ^'1 compieheiisii e contiibution to this subject is 
\i, study of tiio families, and fiom his 

to orcogenes,ri“Jeeta appieeiate its idation 
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1 The Fust Famil’i — In 4 geneiations theie weie 55 individuals, and 
21 had giey-blue scleiotics Of these 21, only one, a hoy of 6 yeais, had had 
no fiactuies The numbei of fractuies in any individual was not excessive, 
and they lequired a ceitain amount of foice to pioduce them Spiains and 
dislocations weie common The majoiity of the adults weie m good geneial 
health and able to do oidmaij'’ woik Tlie moitahty among the infants ivitli 
blue scleiotics was gieatei than amongst those not so affected The heads 
of those 111 this famil}'- who had blue scleiotics and bone fiagihty showed an 
abnoimal piommence of the fiontal and occipital bones In two theie was a 
history of patent fontanelle thioughout life Of 8 adults with blue scleiotics 
and fiactuies, 7 had i’^ai 3 nng degiees of deafness The eighth died at the age 
of 23 without deafness 

2 The Second Family — This includes 3 geneiabions and S individuals, 
7 had blue scleiotics, and 4 of these had had fiactuies Two otheis had 
a tendencj'’ to spiams All weie able to lead an oidmaij’’ life except one child, 
who was ciippled and mcuiied fiactuies too easilj’^ to be able to lun about 
and play In this family the head had the chaiacteiistic shape fiequentl}'^ 
seen m osteogenesis impeifecta, viz , an inciease in the bitempoial diametei, 
so that the ears weie turned outwards and downwards Theie was slight 
downwaid tilting of the eyes, and an underhung lowei jav There was no 
tendencjq as m the fiist family, to deafness, nor was theie any aiteiioscleiosis 

In both families the statuie of affected individuals was below the aveiage, 
with the exception of tliiee membeis of the fiist family 


HISTOLOGY 

Theie is geneial agieement on the pait of those who have had oppoitu- 
mties of studying the histologj'^ of the foetal and infantile foims of this disease 

that (1) The stages of caitilaginous 
ossification are noimal up to the foima- 
tion of the piimaij'^ aieolse , (2) The 

peiiosteal and medullary ossification is 
quite abnoimal m chaiactei, deficient m 
quantity, and infeiior in qualit}^ (Fig 
389) , and (3) Osteoblast edging to tlie 
tiabecula; is either absent altogetliei oi 
onlj^ paitiall}'’ piesent in paits 

The vaiious changes m the caitilage 
— the piohfeiation of the cells, then 
aiiangement m lows oi columns, tlie 
increase in their size, the foimation of 
the zone of provisional calcification and 
of the piimaiy aieolx — aie stages in the 
piocess of the pioduction of a fianie- 
Moik on 11111011 the bone is in the first 
instance to be laid dovn 

The leal iiiocess of bone-foimation begins vith the penetiation of tic 
aieola; bj’' the lessels of the medulla caiij'ing vith tliem their coicring o 



Fig 3S9 — Case 3 Slightlj magnified 
(X24) section from the lo\\er end of a 
tibia” showing the ^e ^5 delicate frame 
\\ork of the cancellous tissue the thick 
ened periosteum and the absence of the 
ordinary cortical la^ crs 
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The pro^"ISlonal zone is %\ell foimed lime salts being deposited m the stiips 
-of matrix separating the columns of cells, with gieat regulaiity It is below 
this that the abnoimal appearances begin (F^g 391) Calcareous processes 
form across the space between the struts, and a number of superposed cartilage- 
cells become enclosed m a calcareous envelope The capsules of the cells 
themselves may show signs of calcification Groups of two or three of such 
compartments of enlarged cells (piimaiy aieolaa), tying side by side and incor- 
porated in calcareous material, constitute the most recently foimed tiabeculse 
The further growth of such trabecula;, which, however, is only slight, takes 



I’m 391 — Case 3 High poorer \iew 
(x 120) of tiabecul-B beneatli tlio periosteum 
3 «st below the ju-\.ta epiphyseal region (rib), 
showing A Adjacent columns of cartilage 
cells from epiph\ sis B Adi anomg meta 
plasii of the marron connectii e tissue into 
bone , C Giant ceils D Periosteum The 
periosteum is immediately on the left of the 
trabecul e and sufficient of it is not m 
eluded to enable it to be recognized {bee 
Fiff 390, A ) 

elongated cells rvith flattened nuclei 
the maiiow and lose then flattened 
the peiiosteum has been called the 


place bjr an extension of a gianulai 
calcaieous deposit m the connective- 
tissue groundwork of the adiacent 
marrow, numeious cells being included 
(metaplasia) These cells are of con- 
srdeiable size, and the nucleus is sm- 
rounded with much clear cell substance 
The spaces containing them are very 
numerous, large, and closely set, and 
vith the persisting hypertrophic cartil- 
age-cells, vhich can be traced far down 
into the medulla, form a conspicuous 
feature of the bone trabeciihc 

The riKST maeiced depaetuee 

EROM THE NOEAtAL PEOCESS OI OSSIEI- 
CATION IS THE FORMATION OF TRABE- 
CULiE BY THE CALCIFIC -ITION OF THE 
CARTILAGE, AND THEIR EXTENSION BY 
METAPLASIA OF THE ADJOINING CONNEC- 
TIVE TISSUE or THE SfiEROW 

Intimatel)'^ associated u itli this, and 
uithout doubt the cause of it, is the 
SECOND IMPORTANT ABNORMALITY, VIZ , 
THE COMPLETE ABSENCE OF ROWS OF 
OSTEOBLASTS 

2 The Formation of Bone under 
the Periosteum — The periosteum is 
seen to be considerably thickened, and 
its deeper layers are composed of veiy 
These pass giadualty into the ceils of 
elongated appearance This portion of 
cambium la3'er ^^'heie bone-foimation 


is taking place, the cellulaiity is maikedlj’’ increased 

The tiaheculje aie foimed by metaplasia {Fig 392), hme salts being 
slovly deposited in the connective-tissue fibrils between the cells aftei they 
ha%e assumed a lounded foinr In this vaj' a trabecula nra}’’ be forming on 
one side fiom the undei surface of the peiiosteum, and on the otliei from the 
medulla The cells engaged in this process are large, and mai' he closelv 
jracked togethei vith aery little inteicellulai substance As they are 



OSTEOGia^^^lBlS imPl^'R^'ECTA 


751 


1 1 the trabecula becomes boneycombed witb cell 

mcoipoiated m tbe bone, the tr peifmatcd 7mc 

spacls as closely set as the In Case 3 many tiahccuho 

The charactei of these cells clearly originating m connection 

.„a>ed.ately ahuttmgon f S\e »' T’tlf 

h"7'::nsra"Ucn.a^n .ts pc.ostca, side and ni 

piocess of inclusion {Fig 393) 
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yio 392— Cnw 3 Higli power mow 
(> 110) Iroin nb (See fi? 390, B ) 
Trabecoli! {oTOHng m the deep lajers of 
the periosteum b\ metaplasia A Pen 
osteiim B Cartilage cells 

(\tl the pliotoimcrogrnphs are from 
untouched plates] 


Fig 393 — Ctwe 3 High power Mew 
(X 110) from rib (See jPip 390, C ) Car 
tilage cells lying against a trabecula on its 
periosteal surface, and being included m it 
The cellulanty of the penosteum at this 
point IS \ erj marked A Periosteum , B 
Cartilage cells 


In Case 1 the section shosNs a veiy clear transrtion from the deeper cells 
of the peiiosteunr to cartilage-cells closely fitted together 

In both cases (1 and 3) the cartilage cells arising fiom the periosteum 
aic a oil seen at a consideiable distance fiom the epiphysial line Theie is 
no possibility of any doubt as to their penosteal origin 

Tun TUIllD lUPOUTVNT DEPARTUKC PROM THE NORMAL IS THE PRODUC- 
lIO\ 01 CARTE VGE-CELLS BY THE PERIOSTEUM INSTPAB OF OSTEOBLASTS 

(Fig 394) It IS the outstanding feature of the subpeiiosteal ossification The 
cells ijijieai to letain then caitilaguious appearance aftei incorpoiation m 
the tiabcciile and become suuonnded Mith lime salts, assuming appaiently 
some pait of the osteoblastic function , but the osseous tissue resulting differs 
in appe nance and in amount from that pioduced by the tiue osteoblast 

Klot/ 1-1 Mho lias descubed Mith great clearness the histological appeai- 
anccs m the case of a full-time child Mho lived only five minutes, drcM 
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paiticular attention to this development of eaitilage cells fioni the peri- 
osteum, and suggested the following mteiestmg explanation 

In its eaihest foim the foetal bone is composed of eaitilage Ossifica- 
tion begins m the centie of its shaft, and giadually advances until only the 
ends of the bone letain then caitilagmous chaiacter A membiane — the 
peiichondiium — suiiounds the caitilagmous shaft, and caitilage-cells giow on 
its mnei suiface As the shaft commences to ossify, the membiane overlying 
the bon}’’ poition thickens and inci eases m vasculaiit}’’, and the cells in its 
deep layei piohfeiate and foim osteoblasts It then becomes peiiosteum In 
the cases now being consideied, Klotz points out that the j^eiiosteum letams 

its eaih'^ foetal function of pioducing car- 
tilage-cells but he seems to hesitate to 
look upon them as caitilage-cells puie 
and simple, and would place them mid- 
way between caitilage-cells and osteo- 
blasts 

Retmnmg, aftei this digiession, to 
the histology of the cases speciallv ex- 
amined, it mav be noted that the special 
featuie in Case 3 was the extiemely 
ati opine condition of the tiabecul-e In 
Case 1 the subiieiiosteal caitilage-cells 
Aveie veiy numeious, and passed between 
the tiabeculre m a compact airangement 
into the medulla {see Fig 383) They 
weie identical in appeaiance with the 
caitilage-cells of the epiphysis just above 
the piovisional calcified zone m the same 
section {see Fig 382) The maiiov, wheie 
it was less cellulai, shoved a delicate 
fibious stiuctuie, and the fibies had a 
tendency to sveep lound the ends of the 
tiabeculfc and the sides of concavities 
In neithei case was fat j^iesent in the 
mairov m any of the sections Fiiialh’, 
the tiabeculie, vhethei of e2iiph}’&ial or 
jieiiosteal oiigin, veie calcified thioughout , osteoclasts weie inesent in fan 
numbeis, but lesoijition was not thought to be abnoimall}’^ actn’e 

The adolescent foi m of the disease (fiagihtas ossium) piescnts some sugges- 
tn e diffeiences fiom the abo^e Its salient featuies emeige fiom a stud}’ of 
liOosei’s caieful examination of Case 7 

a The tiabeculre of the sjiongv tissue of the medulla weie veiv delicate 
and small The coitex of the shaft vas excessivel}’ thin and jioious, and 
ajipeaied on section, not as a continuous layei, but as a great numbei of 
smallei oi laicei iircgularh -shaped tiabeculse 

The mariov vas laigely fatty — fat-cells even extending into the deep 
suiface of the peiiosteum betveen the gajis in the coitical tiabeculai Its 
\asculaiity vas slight 



Fig 394 — Case 3 A low power Mew 
(y 30; haMng the part sho^\n in Fig 393 
in. Its centre It shows the porous character 
of the trabecul'e formed m osteogenesis 
imperfecta and an earlj deposit of lime 
outlining rounded cells across a medullary 
space The relation of the periosteum to 
the trabecula is clear 
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h A moie noimal tyi^e of ossification was found at the epiphysial disc. 
Piocesses of manow, cariying cells, penetiated the caitilage, and lows of 
osteoblasts foimed upon the stiuts of the calcified zone This, howevei, was 
only paitial The tiabeculai genei- 

ally earned a legulai edging of ^ ' y ' 

osteoblasts It wns evident, liow^- ^ 

evei, that the osteoblasts did not ’ * 

function in a noimal mannei Only ^ 


: ^ • 

’'/ Vi, ) 


Fig 395 Case 8 Jlan, ago 08 Section 
from the head of the femur (x 4t) The atrophic 
trabeculse are mamtained m position b\ tho 
celluloidm A Calcareous debris ^ 


Hi a iiuiiimi iiiaiinei vJniy i ' " liiJ *? 

a very small amount of osseous sub- 

stance w'as deposited aiound them, ^ V ^ 
so that the tiabeculie contained l v \ 

numeious cell spaces They w^eie \ J ""A' J 

also stuped and lined, stiongly sug- / 

gesting a lamellai system, but the V 3^1 n ^ y ' 
bone substance had a moie oi less ^ 

crumbling appeaiance Eindently v » \ *' . ^ i 

the evolution ot the osteoblast had 

Tafcefi the f- tL afr^oTC 

stage of the finished aiticle ^ W-on b, ^tho 

I he middle-aged oi senile foi m — 

the h°XT“f:::™ rr '“f f ^ 

_ . ^ foi cutting 

\ s^iows to the naked 

'"•-.■S’l'fc- ^ f ' elongated bone tra- 

beculjB, having a fibiom? 

SS>';""y ”>'« jC'eS'i'"’" “ dXT ^ ' “jXnely 

rcU Mmp,v * ''linute mtfwi’ Pitted appeaiaUftp 1C 
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lust described, as ivell as laigei spaces Evidently the bone substance is 
disappearing rapidly, and not by the ordinary process of giant-cell absoiiition 
The spaces separating these attenuated tiabeeulie show a tracery of faintly 
delineated circles suggestive of fat-cells , and scatteied in parts of this tissue 
aie groups of granules and spherules of lime, staining deeply with hasmatoxyhn 
These appeaiances seem to indicate that, duiing the period of healthy life, 
bone-foimation assumed an approximately noimal character (compare the 
adolescent form) , but when i elapse oceuiied, not only did the waste fail 
to be made good, but with age and increasing decrejntude, laiefactive absorp- 
tion became veiy pronounced {Ftg 396) That process would be facilitated 
bj'^ the abnormal aichitectural and ciumbhng charaetei of the osseous sub- 
stance peculiar to this affection Finally, the disappearing bone and marrow 
reached a condition of adipoceie (fiist of fat, which latei became saponified), 
m which traces of the osseous debus can still be detected, although the section 
IS a decalcified one 


THE DISEASE IN THE SKULL 

A section cut from a pait of the calvarium of Case 3 {Fig 397), wheie 
it was veij?^ thin, showed bone of two vei}'^ different chaiacteis The jirevail- 
ing formation was granulai and not laminated, and numerous eells of iiecuhar 
appeal ance were evenly distributed through it Laigei than ordinary bone- 



Fig 397 — Case 3 Section tlirough a thin portion of the cahamim (X ^>0) shonmg 
two kinds of osseous tissue A A granular type of bone containing many cells and not 
laminated and B A laminated form in immediate relation mth the laciinse 


cells, of a lounded oi angulai shape, and having a laige deepl}'' staining nucleus 
m the centie of a cleai zone, they Mould have been regarded as cartilage-cells 
m any but a inembiane bone 

A number of lacunai spaces iveie also present in this section They 
Mere filled vith a myxomatous maiiov, and here and there vas a ver}^ partia 
attempt at an edging of osteoblasts, rarely amounting to moie than a cm 
cells But these spaces Mere suriounded bj"- zones of almost normal-loo mg 
laminated bone, mIucIi by reason of tiicir different architecture, their fainter 
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earned amongst them by the maiiow pioeesses In osteogenesis impeifecta 
■vvheie no osteoblasts aie piesent to be earned amongst them, the ealcaieous 
deposit extends, and groups of swollen eaitilage-eells become entombed in a 
ealcaieous mass, Avhilst even the capsules of the cells may show signs of calci- 
fication The caitilage-cells that develop fiom the periosteum aie not a 
noimal production, but they also become surrounded with lime when they 
have aiiived at matuiitj'-, and as many of the cell spaces m the tiabeculie 
are empty, it is probable that then life is a shoit one Hyaline cartilage is, 
in the mam, a transitory tissue 

The caitilage-cell has a much lower vitality than the osteoblast The 
lattei becomes a bone-cell, and as such hel25s to maintain the bone’s nutrition, 
and probably, when liberated, as in fiactuie oi m tabetic joints, exeicises a 
considerable influence in the development of fresh osteoblasts 

2 The Nature of the Bone Foimed — ^The distinctive histological featuies 
of the hone-foimation have been consideied The fragile chaiactei of the 
bones dejiends upon (a) The absence of cortex, oi its fragmentary nature 
and exceeding thinness when piesent , (b) The sparse delicate and widely- 
separated tiabeculiB, honeycombed bj'^ closelj’^-set cell spaces , and (c) The 
nature of the osseous substance 

The lattei is foimed bj'- the deiiosit of calcareous granules in the leiv 
limited connective-tissue stioma separating the cells Consequently the hard 
mateiial between the cell spaces is much less m amount than m laminated 
bone foimed by osteoblasts whilst in appeaiance it is less denselj’’ compacted 
Such bone would offer but little resistance to lesoiption, especially if the cells 
it contained were either dead oi of A'^eiy impaired vitality , and there can 
be no doubt that resorption of the feebly constituted bone is not a negligible 
factor m the loioduction of the atrophic conditions of the disease There 
IS evidence to show that it may occur without the intervention of giant cells 
{Case 8) m the senile form, and even in the earlier varieties of the disease it 
IS not improbable that resorption by osteoclasts, and disintegration vithout 
them, go on togethei It would be difficult otherwise to account for the 
extreme tenuity of the tiabeculie in spite of the osseous metaplasia of tlie 
delicate mariov 

PATHOGENESIS 

The absence of osteoblasts, and the formation of caitilage cells fiom the 
periosteum, instead of osteoblasts, aie the two most suggestive histological 
featuies m osteogenesis impeifecta Hov are they to be explained 

If the pathogenesis of blue sclerotics is to be linked up with that of 
osteogenesis imjreifecta, it is necessaiy to go back to the connective-tissue 
cell, oi e^en to the mesoblast cell vhich precedes it 

Fibrous tissue, cartilage-cells, and osteoblasts aie sjreciahzed forms of 
connectn'e-tissue cells, and each is found m places vheie it is specially adapted 
for the voik that has to be done We do not knov vhat deteimmes the 
development of fibious tissue, of the caitilage-cell, oi of the osteoblast, fiom 
the connective-tissue cell under normal ciicumstances , but envmonnient is 
piobablv of considerable importance, and the evolutional }’■ influence of function 
IS not to be ov ei looked 
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No^^, m the disease under consideiation something goes 
evolution of the osteoblast, and a cell of pool vitality and one functionam 

less veil adapted foi good bone building, i e the f ' „ 

in Its stead (see Fig 383) This fundamental eiioi of eiolution lespoi 
sible for the affection knovn as osteogenesis impel fecta 

In the absence of the leqmsite knowledge, an intelligible theoiy, even 
if there is but little to justify it, may at least help to a bettei appieciation 
of the disease which, it must be admitted, is not easy to uiideistaiid 
We may concen e the affection to have its oiigiii eithei (1) In a qualitij 
^mflanted Ml ihe connective-iissue cell itself at an eaihei peuod of its develop- 
ment, and destined to influence its futuie evolution unfavouiably , oi (2) 
In some influence acting upon the cell fioni outside, and not of necessity 
diiectly 

It is possible that both causes may play a pait 

1 An Intrinsic Cause — ^In a pievious lectin e'^ i have discussed the 
fiequency iiitli nliieli one tissue oi oigan of the body is apt to degeneiate 
earliei than the lest, oi pioves to be less able to lesist haimful influences, 
and hoM tins delicacy of tissue is not mfiequently manifested in moie than 
one inembei of a family oi handed 
on to the offspimg If ue recog- 
nwe, as ve must, the possibility 
of the cMstence of such defective 
\itality in some particulai tissue 
01 oigan, It Mould seem easy to 
concede it to the cells of uhich 
they aie composed oi from uhich 
they aie de\ eloped 

Let us then suppose that a 
certain neakness, defect, oi vaiit 
of stamina is engiafted upon cei- 
tain mesoblast cells, or upon the 
conncctn e-tissue cells theinsehes 
n little latci m the growth of the 
cmbi \ o They may liai e sufiicient 
\ital foice to cairj them tluough 
c Cl tain stages of then eiolution. 
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Fig — Case 3 High pow er \ leG (x ISO) 
01 crimiai \ auU, showing the character of the cells 
mcluded m the forming bone The resemblance 
to cartilage cells is marked 
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m lull perfection Thus m one diiection the fibious tissue formed may be 
of pool quah V (blue seleiotics, liability to spiams) , m anothei whercalled 

IS the msult ' ' ^ Osteogenesis impeifeeta 

largely depen- 
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One of tlie most aiiestmg of the histological phenomena was the cartila- 
ginous appeal ance of the cells in the skull sections Theie is no question 
here of the membiane, in which ossification occurs, retaining its foetal function 
Caitilage-cells are not at any time formed normally m the membiane bones , 
and that fact raises a doubt as to whether the cells are really cartilage-cells 
Theie is not, however, sufficient justification for the doubt If the connective- 
tissue cell has not sufficient vitahtj'' to go on to the evolution of the osteoblast 
we might expect it to default m the membranous cranial bones as well as nr 
the long bones If it produces the next best thing in the lattei, it might 
suiely be allowed to do the same in the former {Fig 399) 

In connection vith this point it is interesting to note that a tendency 
toAvaids lecoveiy apjreais moie quickly m the skull, and advances further 
and IS moie lasting, than in the long bones 

2 An Extrinsic Cause — The other possibility is that the disease may 
arise m some obscuie way by the failure of an external influence normally 
bi ought to bear upon the cells which are destined to develop osteoblastic 
functions 

The well-established connection of the anteiioi lobe of the pituitaiy, the 
thyioid, and the testicle with bone growth has naturally caused attention 
to be directed to the possible association of one or other of the internal 
glandular secretions with osteogenesis imperfecta It is thought that these 
secretions, which no doubt aie carried by the blood-stieam, may exeit an 
indirect lathei than a direct effect — that they may stimulate other cells 
within the bone to foim hormones which may in then tuin act ujron the 
bone-foiming cells themselves 

There is veiy little to support this idea in the case of osteogenesis imper- 
fecta In a few cases thvioid peculiarities have been noted , but no definite 
alteration nr an}'’ of the glands credited with the foimation of inteinal secie- 
tions has been found except in very occasional cases Consequently, until 
more is known on this somewhat vague subject we may regard the association 
as accidental 

On the other hand, there is an objection of some moment to the hormone 
theory 

In those instances in which the action of hoimones has been established, 
it IS fully-developed and often functioning cells that they stimulate to 
activity Secretin may be taken as an illustiation Secretin is formed 
when acid stomach contents pass over the duodenal mucous membiane, 
and, rrhen conveyed by the blood-stream to the pancreas, stimulates the 
pancreatic cells to seciete Moreover, the influence of the internal secretions 
ujron bone-giouth so far as it is known is connected with their piobable 
effect upon healthy, noimally develojred cells (acromegalv, cretinism, eunuchs) 
Nov nr osteogenesis imperfecta the fault is one of evolution — cartilage-cells 
are produced vhen osteoblasts ought to be, vhich is quite a different state 
of affairs 

The intrinsic theory as an explanation is simple and easy to understand, 
and theie is more to be said m favour of it than for the extrinsic at any rate 
at the present time 
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TREATMENT OF THE CONSTITUTIONAL STATE 

If the cause of the fahvoe of the coowectwe-tissue cell to develop into 
an osteoblast is due to a want of stamina on the pait of the cell, the indication 
IS deal, VIZ , to pioniote health m eveiy possible way by such geiieial measuies 
as aie adopted in the case of delicate and pooily developed childieii The 
life-histoiy of Di Oimeiod’s case {Case 8) is valuable evidence of the good 
that may lesult fiom favouiable conditions of life, and of the ill effects that 
may follow then withdiaw'al The impiovement pioduced by dietaiy and 
hygienic tieatment in Loosei’s case {Case 7) is also W'oithy ot note But w'hen 
tile affection is pionounced as in many of the infantile cases, nothing is known 
to do good (Case 2, Poynton’s) 

It would have been impossible foi me to have w’oiked out my subject 
without much kind and geiieious help fiom Sn Aithui Keith, Piofessoi 
Shattoek, Mi Tyiiell Giay, Di G H Rodman, and Di Donald Pateisoii, to 
name those to whom I am most indebted To them and to seveial otheis, 
most of whom I ha\e mentioned m the text, I tendei my most giatcful 
thanks 


REFERENCES 

I PowTON, F J , Cltu Jour , 1907, June 19, 14.7 
MlniLEi.E A \y,Bei(r z Anal u P/w«oZ , 1826 
5 Fowl-ch, Med Jour , 1900, x s 19, i, 55 

* Axmaxn, 1)1)1 f d gc6 IleiU , 1831, iv, 58 
^Gnnrmi Crozier, Tra))s Assoc Amer Physiciaits, ISQQ, \i 120 
'Looser, Grc)i::gc!) der Med , lOOO, \n, 1C3 
OuMLROD, E L , Bnl Med Jour , 1859, Sept 10, 730 
Hiivioix, 4mer Jour Med Sci , 1903, exxv, 751 
RiLE.\nD, Med he, vs, PluUdciphn, 1837, li, 734 

II n Simmonds, Aiiu of Surg , xh i, 180 

. , 1917, X s 18 , 273 

Kx OTZ, Jmir Patho! and Bactcrwl , Oct 13 467 

R .. o.,c,ti, rW, », B„, s,„g , vju, 



760 THE BRITISH JOURNAL OF SURGERY 


THE TREATMENT OF SIMPLE PAPILLOMA OF THE 
BLADDER BY FULGURATION 

By W girling BALL, London 

Although the endoscopic method of tieatment of simple papillomata of the 
bladdei by high-fiequency cuuents was introduced by Beei, of New Yoik, 
so long ago as 1910, and many subsequent wiiteis on the subject, including 
Thomson-Walkei m tins country, have wiitten excellent desciiptions theieof. 
Its advantages do not appear to have been appieciated sufficiently to lead 
to its umveisal adoption The reasons foi believing that tians-uietliial 
diatheimic cauteiization should leplace the oldei pioceduie of supiapubic 
lemoval m selected cases maj'^ be summed up biiefly as follows In expeii- 
enced hands it is usually easy of application , the patient seldom lequires 
to lemain m bed foi more than foity-eight houis, if at all— a point of 
consideiable impoitance as compaied Avith the veeks lequiied for lecoveiy 
flora a supiapubic cystotomy and its possible complications , there is less 
liability to the pioduction of cystitis and its attendant evils the likelihood 
of a recuiience of the growth, oi of le-foimation m othei paits of the bladder, 
IS diminished , the opeiation can be peifoimed undei local anaesthesia 
applied to the urethia in cases m which a geneial anaesthetic is eitliei 
unnecessaiy oi undesiiable , and, lastly, m those patients who have aheady 
been submitted to supiapubic excision, small lecuiiences can subsequently 
be readily kept m check 

The object of this papei is to desciibe the method as I have used it, and 
to illustiate it with the appeaiances seen at the time of the opeiation, and the 
changes obseived as the lesult of such tieatment 

The high-fiequency machine used m the earhei cases was that supplied 
by Schall, vhich woiked veiy satisfactoiily, but it had the disadvantage of 
being cumbeisome and non-poitable Moie lecently the mstiument supplied 
by the Gemto-Uimaiy iManufactuimg Co has been used with equal effect 
This machine has the advantages, amongst otheis, of being poitable, is 
supplied with an excellent foot-switch which enables the opeiatoi himself to 
make and bieak the cuiient, and of woiking off a constant cuiient of vaiious 
voltages 

The active electiode consists of a wiie vith a platinum oi cojiper tip 
about eight inches long, coveied vith insulating mateiial of such thickness 
as to lendei the whole cahbie as large as that of a No 6 uieteiic catJietei 

The mdiffeient electiode is a metal plate (6 in by 8 in ), vliich, mapped 
m a tovel soaked m 10 pei cent saline m ordei to keep even contact vith the 
skin, is placed ovei the supiapubic region , this pad should be kept moist 
thioughout the operation 

The desirability or otliermse of performing the operation under an 
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In the case ot ^'■ei}’- laige pedunculated gionths tins is not alwa3''s possible , 
It ma^r then be feasible to attack the pedicle and bum it acioss , the giowth 
thus detached fiom the bladder maj'' subsequent^ be \rashed out thiough a 
Bigelow’s evacuatoi if it will not come out thiough the cystoscope , it may 
be possible m some cases, wdien the pedicle cannot be seen ow mg to the ovei 
hanging iilh, to bum aw'aj'^ the fioiit poitioii of the growth and then jiroceed 
as above 

In the eaihei method of tieatment by high-fiequency cunents as 
lecoided bji^ Beei, Judd, and Fulleiton, the teimmals w'eie not embedded m 
the giowdh, but cauteiizatioii w'as produced b}’- sparks shot at the giowdh 
fiom a distance Diatheiiny, how^evei, icqmies that the teimmal should 
be embedded m the giowth, the tissues being destioyed by coagulation, wdiich 
leads to subsequent sloughing, ulceiation, and healing In all the cases that 
have come under my caie tins foim of tieatment has been adojited 

Having deteimmed the mode of pioeeduie, the active teiminal is passed 
thiough the cystoscope and is made to approach the giow'tli, into winch it is 
embedded , the cm lent is then turned on by the use of tlie foot switch , the 
cuiient should not be allowed to pass unless the teimmal is m contact w'lth 
the giowth , the site of the burning must be kept in view during this piocedure 


Description of Fir 400 

(A) ShoiTS the papilloma before treatment was commenced (B) A close view of the 
approach of the terminal to the grontli (C) The terminal is embedded m the growth 
(D) Coagulation taking place nith the eiirient turned on (E) The appearance at the com 
pletion of the opeiation (F) The appearance ns seen a fortnight later The ulcer had 
healed a fortnight later and at the end of three rears theie had been no recurrence 


The tissues m close relationship to the teimmal aie fiist noticed to wdnten 
as the result of coagulation, wdiich spreads m all directions the longer the two 
are nr contact Tins is followed by the liberation of a number of bubbles, 
accompanied by a hissing sound which can be heaid thiough the cystoscope, 
sparks are then observed to fl}>^ ownng to the bad conduction of the tissues, 
which by this time have become blackened and chaiied The process should 
be stopped b}^ swutchmg off the cuiient as soon as the bubbles appear At 
this stage the teimmal can be wuthdiawn without any adhesion ot the giowth 
When the tissues become chaiied, the cuiient becomes meffectir^e on the 
deeper tissues, and the terminal sticks to the giow'th , this may liar^e the 
advantage of allowmig poitioiis of the undestioj'^ed giow'th to be tom away 
with it when it is wuthdiawn, and tJnis aid in its moie lapid desti action , but 
tins of itself maj’’ be disadvantageous as being pi oductne of haimoirhage 
which, although small, ma)^ be sufficient to interfeie with further progress, 
moreover it allows some of the living cells to come in contact with the noinial 
mucosa, winch as has alieadr’’ been stated, should be ar oided as far as possible 
After withdiawal of the terminal it is embedded into a fresh poition of 
the giowth, and the process is repeated until the whole of it has been destioj^ed, 
dow ir to the base of the pedicle , this must now be attacked and coagulated, 
touetlrer with a small area of normal mucosa round its base Experience 
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alone will gauge the extent to which this is required , but it is difficult to do 
seiious damage when it is realized that the penetration of the current is 
probably no more than the diametei of the teimmal, which m this instance 
IS veiy small 



Pig 401 — Illustrates (A) a small growtli, its pedicle, and the surrounding mucosa 
treated at one sitting with (B) the appearances seen at the end of the operation The 
slough of the growth came away in one piece at the end of a week, leaimg an ulcer 
uhich had completely healed a fortnight later At the end of si\ years there had been 
no recurrence 



Fig 402 — ^Illustrates the appearance seen after cauterization of three small papillomata 
situated m close relationship to each other The charred remains m the centre are the 
destrojed pedicles The neighbouring mucosa shows a small area of superficial coagulation 
This is a topical appearance seen after destrojing the smaller growths 


As -With each apiilication of the terminal a eertam amount of debris is 
formed it Inch falls into the sui rounding fluid, it beeomes necessaiy to empty 
and lefill the bladder frequently, this, in addition to keeping the Me« of the 
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proceedings deal, lias tiie advantage of mauitannng the dislencling fluid iii 
an even temperatuie, and of peimitting tlic cleansing of the leinnnal mIiu-Ii 
becomes coiioded nitli adherent giontli (sometimes sci aping nith a knife 
IS lequiied) Poitions of biokeii-off, imdcstioycd giowth, nhich almost 
inevitably come anay despite piecautioiis to the contiaiv can be collecled 
foi microscopic examination if thought dcsnable, although the infoimation 
IS seldom sufficient to distinguish between innocencv and malignancy 
All the above-mentioned changes aie shown in Fig 400 
Hiemoirliage seldom occuis duiing the opciation unless, as lias aheady 
been mentioned, untieated 2 Joitions of giowth aie toin off by adhesion to the 
teiminal , should it do so, and the bleeding a esscl can be located the application 
of the electiode to that spot will suffice to stop it in the majont\ of cases 
The application of hot watei A\ith the addition of adienahii is all that is 
lequiied if this method fails 
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zone of vaiying Awdth giadually fading off into the noimal tissue The 
slough sepal ates at the end of ten to fouiteen days, an ei'^ent sometimes 
aceompanied by slight haemoirhage observed, as a lule, during one oi two 
acts of micturition only , it is nevei seveie or a cause of anxiety The patient 
may be conscious of passing the slough if the pedicle was of wide dimensions 
When seen a foitmght latei, the resultant ulcei, dependent on the extent of 
the growth and the degree of destruction requiied, will usually be healed, and 



Fig 404 — Illustrates a large papilloma (A) dealt with at one sitting (B) shoas the 
appearances seen a fortnight later demonstrating the characteristic oedema around the 
slough (C) sho^s the condition of the bladder at the site of the papilloma fourteen days 
later This, case was treated eight >ear& ago and there has been no recurrence 


quite fiequentlj'^ not even a seal can be seen In the best- treated cases not 
even a depiession of the suiface can be found The whole piocess is appaientlv 
an asejrtic one, foi, nith the exception of the occasional piesence of blood, 
no abnormal constituents are found m the urine , bacteiia aie conspicuous 
by then absence, unless they liar e been present piior to the operation, which 
IS lare nith the benign tjqie of papilloma 
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In the case of laige giowths, second oi even tlmcl sittings may be 
requued, even if tieated undei geneial anaesthesia, the usual leason foi 
this IS that the opeiation becomes vei}-- tiling to the suigeon aftei it has 
lasted foi tv^o houis, a factox nliich constitutes one of the disad\ antages of 
the method 

These secondaiy opeiations, in my expeiienee, aic not commonly lequiied, 
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Sometimes difficult)’- is expeiienced in destioying the base of the pedicle 
on mg to the toughness of its stiuctuie, the effeet of the coagulation of 
its surface and of an area foi one-eighth of an inch of the noinial mucosa 
aiound may have the desiied lesult, but if tins fails fuithei ticatmcnt may 
be lequired 

The subsequent immediate histoiy of these cases as a lule is uneventful 
It IS laie for the patients to experience any pain aftei the opeiation, beyond 
a ceitam degiee of soieness duiing the act of mictuiition as the lesult of 
prolonged letention of the cystoscope in the inethia In no case has a 
urethiitis been set up Occasionally theie is pain lefeiicd to the tip of the 
penis at the end of the mictuiition, lasting foi a few days, piesumably caused 



Sis?- - 


Cysbhs ,s said to ccom occSiona^Hv v, t' 

a single ease , moieovei the theie has not been 

Tte end-resulls obiniJed ” e T'; '''°r ■"fet.on 

1 1= Othei pietuies similar appeaianee! 405 I„ some of 

~ ■ii.r— ’.e 

~ - -lation sho^^l S- - - t S; 


770 THE BEITISH JOUENAL OF SHEGEEY 


week while the acute inflammation subsides, and it is my belief that it 
does so On the othei hand, it has not been my experience that any harm 
has arisen when the patient has got up eaily 

It IS of the greatest importance that the patient should be kept under 
observation A cystoscopic examination should be made at least eveiy three 
months after the growth has been destioyed and sound healing has followed 
This IS done for at least two years Longer intervals are permitted after 
that period has elapsed without recuirence Small giowths can be so easily 
dealt with that it is worth it to the patient 

There are some difficulties met with during the operation They chiefly 
relate to the size, position, and numbei of the growths Fortunately, the 
majority of the papillomata are single, and situated near the ureteric oiifices — 
a site easy of access , but those placed far back on the posterior wall, on the 



Fig 408 — Shows a small papilloma (<') with (6) the appearance seen a fortnight after the 
fuiguration This was dealt with five years ago and there has not been a recurrence 


vertex on the anteiior suiface, and around the internal meatal orifice, aie 
difficult to treat owing to their inaccessibility The cystoscope of Swift Joly, 
with the recurved guide for the teiniinal, has helped to eliminate some of 
these troubles, but not all of them 

This method is not applicable to the tieatment of very large giowths, 
owing to the fact that the cystoscope becomes embedded amongst the i illous 
processes almost immediatelj'- on entering the bladder, which completely 
obscures the view , moieovei, eien if they can be seen, and peisistent bleeding 
does not result from the introduction of the instrument, the length of time 
required to burn them uould be consideiable These have to be treated 
through a suprapubic incision, their removal being effected preferably by 
diathermic cauterization , subsequent cystoscopic observations ivill enable 
any recurrences to be dealt vith m the early stages 

Multiplicity of grovths does not of itself constitute a contra-indication 
to the method , among my cases is one of a man u ho had eleven papillomata. 
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all of small size, of mIiicIi ten liaAe been successfully dealt uitli , the eleventh 
glow til piesents a cuiious difficulty not met vitli pieiiously , it is situated 
on the left lateial vail, at some little distance fiom the uieteiic oiifice , as 
soon as the cuiient is turned on aftei embedding the teiminal, the left leg 
kicks violently and thiovs the giowth out of viev 

At times the piesence of an mtiaiesical piostatic enlaigement lendeis 
the grovth inaccessible 

The piesence of cystitis is a contia-mdication, as the sloughing tissues 
constitute a fiesh focus foi infection This, ho^\e^el, seldom exists with the 
innocent vaiieties of papillomata, although commonly associated vith the 
malignant gioup, to v Inch, as has been stated aheady, this method of tieatment 
is not applicable 

Peihaps one of the gieatest disadvantages of this method of tieatment 
IS the length of time lequiied foi the peifoimance of the opeiation The 
small giowths can be quite leadily dealt with , but if the giovth is of any size 
a sitting may last a coiisideiable peiiod, depending not only on its dimensions, 
but also on the toughness of its stiuetuie The advantages, hovevei, so fai 
outweigh those of supiapubic lemoval, that the tians-uiethial method is to 
be prefeiied, and in my opinion should be used as the loutine pioceduie 
for the treatment of innocent papillomata 
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together ^Mtli the fact that the pm changed its position in the two 
radiogiaphs {Figs 409 and 410), 
pointed to its being m the 
abdominal cavit}’^ 

A bismuth meal uas then 
given, and, on e\ammation of 
the abdomen tventY-foui houis 
later, the pm could be seen just 
belou the cseeum {Fig 411) 

On palpation it could be moved 
vith the cpecum and a dia- 
gnosis of pm m the appendix 
was made 

At the opeiation !Mi Hei- 
bert Williams found the pm 
the head with a suiiounding 
concietion being in the lumen 
of the appendix , the pointed 
end had ulcerated thiough the 
vail of the appendix and vas 
sticking into the iliacus muscle, 
the vhole being suiiounded by 
adhesions The pm was i eiy 
much corioded and this, ivith the haid concietion, pointed to its having been 
in this position a consideiable time 
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VOLVULUS OF THE STOMACH 

By HUMPHREY NOCKOLDS Loydon 

On May 11, 1923, a maiued woman, age 42, was admitted to Lewisham 
Hospital with the following histoiy — 

She Mas said to have suffeied fiom gastiic uleei ivhen a giil many years 
ago, but had foi yeais been quite ivell until fouiteen days befoie admission 
She vomited befoie getting up one morning She got up and did hei house- 
woik, but ‘lelt iveak’, and foi the ensuing foui days she vomited all hei food 
and then on the fifth day commenced A'omitmg continuously, anything she 
took being bi ought up at once The vomit was wateij’' and almost clear, 
containing no bile and the quantity was greatei than the volume of fluid 
taken in She insisted on going on with hei voik The day befoie admission 
she became light-headed, but ivas still icfusmg to go to hospital By this 



time she ivas too iveak to get out of bed Di C T Combei, ivho vas hei 
medical advisei, saiv hei five days before admission, vlien she complained of 
acute indigestion, with pain and vomiting aftei food, and epigastiic tenderness 
She had absolute constipation foi four da5'^s befoie admission 

On admission the patient was moiibund and unconscious Evamination 
of the abdomen le^'ealed nothing except an mciease of the stomach resonance 
The urine contained a fan amount of albumin Tempeiature, 07 4° Pulse 
small and running 130 She died about tnelve houis aftei admission, and 
it was thought that it might be a case of unmna 

Post-moitem Examination — hen the abdomen was opened it was seen 
that the stomach was divided by a constriction into two portions, the upper 
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one being greatly dilated The condition is well shown in Fig 412 The 
uppei segment measmes 17 cm (m the pieseived state) and the lowei 
segment 10 cm in length This constiiction was paidly caused by the lotation 
of the ioM ei poition of the stomach about a veitical a\is fiom left to light 
tluougli 360°, ^ complete ciicle, the great omentum (which is extiemely 
thin) being involved 

Evammation of the inside of the stomach sliows old healed ulcei on the 
lessei cuii atuie giving use to an houi-glass stomach, the lowei poition of 
the houi -glass having lotated just below tins ulcei The loiiei turn has taken 
place about half an inch below the pyloius m the fiist part of the duodenum 
The stomach nail of the uppei segment is much tbmnei than the lowei, winch 
IS intensely congested and has its mucous membrane bile-stamed Di J W 
McNee veiy kindly had sections cut foi me from the old ulcei They show 
much scaiimg and fibiosis in the submucous coat, but the mucous membiane 
has grown again ovei the site of the ulcei The pyloius was thick and veil 
developed 

An excellent account by Max Tlioiex of lolvulus of the stomach 
appears m the Journal of the Ametican Medical Association, August 25, 1923 
According to this papei theie appeal to be lecoided 31 cases of volvulus of 
the stomach, this case being theiefoie the S2nd 

Kocher in 1914^ lepoits 28 cases Since then theie have been cases by 
Kiosl, and Siegel and Thoiex 

The specimen is in the museum of Umveisity College Hospital, London 

REFERENCE 

^“Em Fall von Magenvolvulus ”, Dent Zeits f Chir 127, 571 


A CASE OF CARCINOMA OF THE BREAST: 
DEATH 13i YEARS AFTER OPERATION FROM DIFFUSE 
SECONDARY DEPOSITS. 


By CECIL P G WAKELEY, Londov 

fHis case IS lecoided because of the long interval between the time of the 
onginal opeiation and that of secondaiy deposits occuiring m the liver , alsc 
because, once secondaiy deposits are clinically piesent m the livei, th( 
aieiage lease of life is about eighteen months In this case the livei becamt 
enlaiged and palpable m 1920, and death took place in October, 1923~-th r 
JS tluee and a half yeais latei 

patient, E D , age 36, was admitted to King’s Colle«i 
pital undei Mi Buighaid in May, 1910, with a hard tumour, about th 
egg situated m tlie ujjpei and mnei quadiant of the rieh 

1 i attached both to the skm and tti 

1 oral fascia The patient stated that she had noticed a lump m tli 
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breast foi six months On May 24 a radical amputation was pei formed , 
both pectoral nniscles and the axillary glands were removed The rvound 
healed well On section the growth rvas a typical spheroidal-celled carcinoma 
of the scirrhous type The axillary glands were invaded with growth The 
patrent remained well until June, 1912, when a few secondary nodules appeared 
rn the scar , these rvere excrscd, and were found to contain grovth similar nr 
nature to that of the primary focus winch had been removed tvo years before 
In 1913 a few small glands were palpable m the axilla , these were 
excised, and on microscoincal examination were found to be invaded with 
carcinoma 

In 1917 two small glands were noticed in the right supraclavicular 
triangle, these were completely removed, and on section veie found to be 
invaded with malignant disease The patient seemed in good health and 
undertook the work of a busy household 

In 1919 another gland was palpable in the supraclavicular region, it 
was situated just above the clarncle , on removal it was found invaded with 
growth X-ray treatment was commenced in December , a pastille dose with 
a 1-mm filter was given each week to the whole of the area from which the 
breast had been removed, and, m addition, one pastille dose was given to the 
supraclavicular triangle 

In February, 1920, the liver became enlarged below the costal margin, 
and secondai}'’ deposits could be palpated on its surface Weekly treatments 
of one pastille dose were now given as regularly as possible both to the liver 
area and to the area of the right breast The liver slovdy increased m size, 
but the patient appeared to be r^eiy well and still continued her household 
duties 

In Jul}'’, 1921, the liver was about three finger -breadths below the costal 
margin The patient went away for two months to the seaside, and came 
back for further X-ray treatment looking very well 

In the middle of 1922 she developed a cough which proved rather trouble- 
some A skiagram of the chest did not reveal aii)'^ secondary deposits She 
went to Devonshiie for thiee months and came back stating that her cough 
had disappeared X-ray treatment to all areas rvas resumed , the liver had 
increased so that it rvas now five fingei -breadths below the costal margin 
In July, 1923, the patient became blind in her left e}^ , this was thought 
to be due to a secondary deposit involving the optic nerve In September 
ascites was first noticed The fluid rapidty accumulated and, owing to 
embanassment to the heart paiacentesis abdominis was pei formed on Oct 
2, 1923, 10 pints being withdrawn The condition of the patient impioved 
somewhat for a veek, but coma supervened, and she died a fen daj'^s later 
PosT-jtORTEii Examixation — At autopsv the livei occupied neaily the 
whole of the abdomen, it neighed 13 lb 6^ oz The whole of the suiface 
was nodulai On section, patches of fatty degeneration could be seen 
betneen the nodules of gronth Tlieie nas a small giowth on the surface of 
the left lung Both ovaries neie enlarged, haid, and nodulai, and each nas 
about the size of a hen’s egg On section, areas of solid giowth could be 
seen The other organs neie normal An examination of the biam nas not 
permitted 
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Microscopical Examination —The livei levealcd typical secondaiy 
sciiihous caicinoma The nodule in the left lung levealed a caicinoniatous 
gioiidh of the scnihous type infiltiating along the subpleuial lymphatics 
The ovanes shoned extensile caicmoniatous deposits of the scnihous tjqie 
The patient had leceived 248 pastille doses of X lays dining the tieat- 
ment, of Minch 125 neie given ovei the livei aiea 


INTUSSUSCEPTION OF THE SIGMOID 

YEARS AFTER AN INTUSSUSCEPTION OF THE APPENDIX 

By a J BLAXLAND, Norwich 

In the British Journal or Surgery of Octobei 1920, I lecoided a case 
of intussusception of the appendix occuriing in a man of 63 The appendix 
Mas complete^ mveitedi its mucous suiface being studded Muth malignant 



Flo 413 — Malignant papilloma of appendix ( x IS ) 

giOMi;h, and it Mas lying Mithin the tiansveise colon, having 
Tim ascending colon, the caicum, and part of the ileum Math it 

Mas lom 1 educed, Mith the exception of the appendix, which 

“ lemoicd by incising the ciecnm lound its base 

the patient Mas sent into 

^cscnibhno an Sdo ! abdomen, and on icctal examination a snellmg 

an ocdeniatous os cenicis could be felt high up ^ 
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Lapaiotomy levealed an intussusception of the pelvic colon The bowel 
was invagmated foi 6 inches, and aftei leduction, which Avas perfoimed v'lth- 
out great difficultj% the cause of the intussusception Avas found to be a pro- 
tuberant malignant ulcei — about 1 inch in diameter — situated in the Avail of 
the uppei pait of the pelvic colon I peifoimed a lesection, closed the distal 
end of the bowel, and nisei ted a Paul’s tube into the pioximal end UneA’'ent- 
ful lecoveiy ensued, except that during coiiA'^alescence (as aftei his pieinous 
operation) he suffeied fiom an attack of acute gouty aithiitis 

The gioAvth on section jiioA'^ed to be a malignant papilloma — similai in 
character, micioscopicall}'^, to that avIucIi had affected the appendix, as is 
shoAA'ii in the accompanying miciojihotogiaphs {Ftgs 413, 414) Ajiait from 



!Fig 414 — ^I^Talignant papilloma of sigmoid (x 15) 


the laiity of a chionic intussusception of the large boAvel occuiiing tAAUce in an 
old man Avithin a shoit time, the inteiest m this case seems to me to he in the 
question as to Avhether the sigmoid giOAvth Avas a piimaij’- one, oi AV'hether it 
Avas secondary to the papilloma of the appendix If the latter, it Avas pie- 
sumably due to implantation, but thiee and a half years seems a ver}”- long 
time for it to have taken to make its presence felt In my experience secondary 
groAvths, AAdnch aiise by implantation, aie lapid in giOAAth and are usually 
multiple and situated AAithin a shoit distance of the primary lesion I am 
inclined therefoie to belieAm that this case is one of a second primary malignant 
groAA th 

I am indebted to Di Claridge, Pathologist to the Norfolk and NonAich 
Hospital, for preparing and leporting on the microscopical sections, and to 
Dr Hutchinson, of Loiiestoft, for the excellent microphotographs 
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ACUTE INTUSSUSCEPTION IN A FEMORAL HERNIAL SAC. 

By CECIL P G WAIOELEY, London 

AiSHOUGrH intussusceptions ui lieimal sacs have been occasionally desciibed, 
the condition is a laie one The following case is inteiesting because the 
heinial sac was biloculai and the innei sac was of enoimous dimensions j\Iis 
A H, age 81, uas admitted to King’s College Hospital on 
Dec 11, 1923, with a veiy lavge stiangulated femoial henna 
on the light side The patient had been opeiated upon at 
St Thomas’s Hospital foi light femoial henna five 3 ^eais 
pieviousK The henna had lecuned about a j'^eai aftei the 
opeiation, and had giadually become laigei, but 
had nevei giien use to intestinal obstiuction The 
patient ivas quite ivell until the evening befoie 
admission to hospital, when, while wnikmg upstaiis, 
she ivas suddenly seized until pain m 
the light giom She noticed that the 
luptme was haid and painful, hei 
bow'ds had been ivell opened about 
tlnee houis pievious to the attack 
The patient vomited tlnee times dur- 
ing the night, and the pain became 
somewhat lessened The next inoiii- 
mg she w^as bi ought up to hospital 
and admitted 

On examination, a iaige bilobed 
swelling w'as seen below Poupait’s 
ligament on the light side The 
uppei and outei poition of this 
swelling was lesonant on peicussion, 
and extended upwaids tow^aids the 
anteiioi supeiioi iliac spine The loivei 
and mnei poition of the sw'elhng ex- 
tended halfwaj^ down the thigh {Ftg 
415), and was dull on peicussion 

Opeiation was peifoimed at once, 
a long cuived incision wns made ovei 
the laigei swelling, and the heinial sac 
opened It wns found to contain an 
liai of the enteiic vaiietj^ which was i educed wath difficult This 

'Sack'll effected, aiiotliei heinia was found m the uppei pait of the bilobed 
portion”^ i educed with ease The laige sac was excised, and its uppei 
^nseitecl^r enoimous cuual opening A drainage tube wns 
of the El ^ ^1 as theie was a laige law surface left aftei excision 

operation^u patient, m spite ot hei advanced age, stood the 

^^roiiclionnof ’ opened eveiy day aftei opeiation Howevei, 

^ornplicltm !' became evident on the fouith day, as a lesult of which 
^ tlie patient unfoitimatel} died Autopsy was refused 



Tig ill; 


Intussusception in a bilocular 
tcmoral htmisl sac 
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CARCINOMA OF SOLITARY KIDNEY WITH OTHER 
COMPLICATIONS 

By M B HANNAY, Paisley, and ROY F YOUNG, Glasgow 

Mrs J W , age 52, was admitted to the Royal Alexandia Infiimaiy, Paisley, 
suffeimg fiom chionic intestinal obstiuction of six weeks’ duiation, jnesumabl}'' 
due to a tumoui in the hepatic legion Examination le^'^ealed abdominal 
distention with visible peiistalsis A laige tumoui of lenal oiigm was felt 
in the light lumbai legion The diagnosis ivas made of malignant disease 
of the light kidne}'’, with lesultmg obstiuction of the ascending colon Paitial 
lelief was obtained b}'^ enema 

The mine vas acid, 1016, cleai, with deposit of mates on standing, theie 
was a tiace of albumin JIicioscopic examination showed leucocytes, a few 
led blood-coipuscles, calcium sulphate cij'stals, and a few hj'^ahne, gianulai, 
and cellulai casts 

Five da 3 '^s aftei admission, as the obstiuction lemamed unchanged, 
opeiation vas earned out with a viev to lelieve this The obstiuction was 
found to be caused bj'’ an enteiohth in the tiansverse colon, behind which the 
bowel was hj^peitiophied and dilated As the enteiohth could not be passed 
on, it was lemoved thiough an incision in the bowel At the time of oiieiation 
some enlaiged glands veie felt m the mesenteiy 

Report on Enterolith (M B H ) — The specimen measuied by 
inches m diametei, and weighed 24 gim It eut easily, and vas of 
the same consistency thioughout, the cut suiface having a j^ellowish-white 
apjieaiance Theie vas no ci 3 ^stalhne mattei Micioscoi3icaIl3’’ it eonsisted of 
amoiphous debus, some of vhich vas bile-stamed, and theie was much fatt 3 ' 
mattei, appaiently in the foim of soap The geiieial cJiaiacteis suggested that 
it consisted of diied fascal mattei 

Tlie patient made an uninteiiupted iecovei 3 ^ fioni oiieiation, but foui 
da 3 '^s latei ‘menstiuation’ began, foi the fiist time foi six months Nine days 
latei theie was fiee bleeding horn the vagina A catheter was jjassed into 
the bladdei, and piacticall 3 ’^ puie blood was diawn off At the same time, 
honevei, it ivas noticed that blood nas coming fiom the vagina also The 
bleeding continued mteimittentty, and the jiatient giaduall 3 '^ failed, and died 
tvelve da 3 "s latei 

Post-mortem Examination — The following is the lepoit of the post- 
moitem examination (M B H ) Emaciation H 3 'peitiophy of heait (16 oz ), 
Mith some dilatation of the light ventiicle Old plemitic adhesions scatteied 
on light side, geneial on left Some calcaieous tubeiculous glands in the 
mesenteiv A mucous polypus, attached to the ceivix uteri, piotiudes thiough 
the os, the diametei of the piotiuding pait being about that of a shilling 
Theie is h 3 ’'peitioph 3 ’' of the light kidne}'’, vhich is in its noiinal situation 
The hepatic flexiue ciosscs the lovei pole of the kidne}’’ The light uretei 
enteis the bladdei at its usual site The left kidne}’’ and uretei aie absent 

The kidne} veighs just o\ei 1 J lb , and measures 71 by by 2^ inches 
in diametei On bisection, the gi eater pait of the lovei pole is yellov m 
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coloui and somenhat caseous in appeaiance, nodulai on the suiface, and 
contains some nlute fibious-looking aieas, as well as a few small h^monhagic 
patches This yellon aiea is not eneapsuled, and theie aie outlying small 
aieas neai it, as well as in the uppei half, wheie a similai condition seems to 
be commencing at tiio points The 


pelvis is hypeiti opined, much dilated 
(about 1 inch in Aametei), and filled 
Mith clot Theie is a thickened aiea 
in its vail vlieie it joins the uietei, 
piesumabiy a secondaiy giowth The 
iiietei IS slightly liypeitiophied, much 
dilated, and nieasuies appioxmiately 
4 inch in diametei 

Micioscopically the yellow mass in 
the lonei pole is a new giowth com- 
posed of laige aheoli lined by pio- 
hfeiating epithelial cells and sepaiated 
fioin one anothei by little moie than 
thill - w ailed capillaiies Theie aie 
aieas of neciosis The giowth is not 
eneapsuled, and shows a tendency to 
nifiltiate the kidney substance at its 
niaigni The geneial ehaiacteis aie 
those of a caicmonia 

Comments — Accoidnig to Moms, 
as quoted by Thomson -Walkei, the 
fiequency with wdiich unsymmetiical 
kidney occuis is about 1 in 2400 bodies, 
and the left kidney is nioie fiequeiitly 
absent than the light I have been 
peiniitted to examine the post-moitem 



Fig 410 — Photograph of the kidnej , on 
section The tvnnonr i\> at the Ion pi polo 


lepoits 111 the Royal Hospital foi Sick 

Cliildien, Glasgow', since 1915 In 1411 cases theie w'as one case of unsym- 
metrical kidney (No 387) In this case the left kidney was piesent and was 
aigei than usual On the light side theie weie neithei kidney, uietei, noi 
lenal vessels Othei developmental defects weie piesent, namely impel foi ate 
amis and hypospadias In the ease lepoited heie, theie weie no othei 
leielopnieiital defects Such sohtaiy kidneys aie said to be specially liable 
to be attacked by disease l 3 a e 


^01. \i 


— so 44 


53 
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REVIEWS AND 


NOTICES OF BOOKS 


Exploration Clinique et Diagnostic Chirurgical B\ Fllix Lejabs, Professor of Chnicil 
Suigerj' at the Faculty of jMedicine, Pans , Surgeon to I’Hopital Saint-Antome Royal 
8vo Pp 778, mth 907 figures, 1923 Pans Masson et Cie Seun, 50 francs , bound, 
00 francs 

It may safely be sftid that the reputation of the author of Uigent Singcry as a lucid 
and practical UTiter is fullj'’ maintained m this new uork, ■«hich deals exhaustively 
uith the various methods of regional examination vath a viev to arnaang at a 
surgical diagnosis 

In his preface the author very rightlj' points out that, although at the present 
day the vaiious physical, chemical, and bacteiiological methods are of the greatest 
service, they haAe taken auaj' nothing from the value of the traditional methods 
The object of the book is thus a very commendable one, for it must be allowed that 
at the present time there is a great tendenc 3 ^ to place an undue share of the responsi- 
bihtj' of arming at a surgical diagnosis upon laboratorj^ methods, and the student 
IS too apt to resort at once to these aids before, instead of after, he has exhausted 
all the oidmary methods of clinical examination The uork, uhicli forms a verj' 
handsome volume, is profuselj"- illustrated by original figures collected for the purpose 
duimg many years, and m the case of those shoving methods of examination the 
author tells us that m each instance they vere taken from patients actually suffering 
fiom the affection concerned 

The arrangement of the book is of course regional, and, although the attention of 
the reader is chiefly diiected to the moie common diseases and injuries in each part, 
the moie lare conditions receive due notice The style is conversational, and the 
leadei is made to feel that the patient is actually before him 

The longest section deals vith the abdomen, and bj' comparison the sixteen 
pages devoted to the cranium seems inadequate, and it is unfoitunate that this 
section, vhicli is the first m the book, should be the least satisfactory”^ 

In a work dealing vith all aspects of diffeiential diagnosis it is inevitable that 
some omissions should occur and that some of the methods should be open to 
criticism We can find no mention of actinomycosis, vhich certamlj” deseived 
consideration in dealing v ith affections of the neck and right zhac fossa 

In examining tumours of the breast, the author does not appeal to us sufficiently 
to emphasize the importance of examination in the recumbent position, and, indeed, 
m nearlj^ all the figures the patient is represented as erect Clerical eriois are 
extremety few, but jMcBurnej” becomes “ Mac Burnej”^ ” and Brj^ant’s tiiangle is the 
“ triangle de Brj'an ” 

The book is a mine of practical information, and should prove a veiy vorthy 
companion to the Trai/e de Chirurgie d’Urgcnce 


Elements of Surgical Diagnosis Bj Sir AurnED Pe vrce Goued Sixth edition, rc\ iscd 
hj Eric Peaice Gould, MD, M Ch , FRCS, Assistant Surgeon to the Middlesex 
Hospital , Sur<yeon to the Bohngbroke Hospital Small 8vo Pp 739 + xvi, uitn 
20 radiogiaphuT plates 1923 London Cassell L Co Ltd 12s Od net 

This vork, vliicli vas first published as long ago as 1884, is too veil knovn to require 
ant detailed rexiev Ihe present edition is largelj”- modelled on the original, hii 
some re-arrangement and much careful revision has been carried out, v line i s 
usefulness has been enhanced by the insertion of some fifteen nev radiograp iic 
illustrations, most of them excellent 
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If students ever read the Pieface, their attention will be arrested by these 
%\ords “With the striking exception of the diagnostic use of X rays, ttie pro- 
<ness of surgery since this book vas first published has done little to provide short 
?uts to the diagnosis of surgical afiections, and accuracy and confidence m diagnosis 
are still to be attained only by methodical and complete examination The 
manual is a sme guide to the attainment of this object, and the preliminary chapter 
on “Method m Diagnosis” is full of nisdom 

There are some few matters n Inch merit adverse criticism, and it would be n eJl 
It the author in a future edition nould delete the ugly ivord ‘ hydro-sarcocele ’ or 
Mould »ive its meaning Similarly it would be helpful if the nord trismus nere 
defined at the commencement of the section dealing with the temporo-mandibular 
joint In discussini^ the conditions that may be mistaken for abdominal tumours, 
the author has CMdently forgotten the story of Commodore Trunnion’s lady, or 
pseudocyesis nould hare been more specifically mentioned 

It IS a pleasure to remark on the way in ’which the book has been turned out 
by the publishers and the pleasure is enhanced by the information that it lias been 
done m Great Britain The paper, print, illustrations and binding are alike 
excellent 


The Effects of Radium upon Living Tissues with Special Refei ence to its use in 
the Treatment of Malignant Disease By Sid>.EY FoksmivE, JID, BS, FBCS, 
Surgeon to Out-patients, Hospital for Women, Soho Square Demy 8vo Pp 'i'2 -f 
\au, Math 42 illustrations 1923 London H Iv Leaas iL Co Ltd os net 

Tins monograph is the subject matter of an essay for which the author has received 
the Jacksonian Prize Under the above ambitious title we find compressed a fairly 
complete summary of the present position of radium as a curative agent m malignant 
disease, and particularly m relation to carcinoma of the uterus The author intro- 
duces the Motk with a brief reference to the discovery of radium, and its physical 
properties, devoting a few paragraphs to the bearing of the latter upon the practical 
part of the Mork 

The physical section of the book is necessarily very elementary in character, 
hut it suffices to throw some light upon the reason for the changes w Inch are recorded 
in the more critical analysis of the changes induced m normal and morbid tissues 
The record of the action of radium rays upon the normal tissues is given in a 
number of experiments upon the ovary of cats Tins part of the work is painstaking 
and reliable , the author succeeds m demonstrating a good deal of what is already 
Mell known, but it loses none of its value on that account, since corroboration of 
these changes is always valuable One fact stands out prominently all of the 
tissues examined shoived changes due to the action of the radium, and in no part 
of the Moik does it shoAv defimtely that a specific selective action exists for any 
particular tissue 

A careful description of the technique, both m regard to the normal tissues and 
to carcinoma, is Morthy of commendation as a concise and straightforuard description 
o a technique Mluch might be regarded as a standard for other Morkers 
f ti ^oboMs a detailed summan ot the treatment of fifty cases of carcinoma 
°1 1 ^ uteri Thiee of these Mere regarded as opeiable forty-seven as inoper- 

'V ^111 of the operable cases died , the other two were ah\e eighteen months 
I cr the treatment , clinically they were free from the disease The author wisely 
iiinb from ant statement of talue m these cases 
tion mopciible cases “ All of these eases were too adtanced for opera- 

net crtT them being ttatlnn measurable distance of the termination of life , 

fhseli '"bere there was anv prospect of rehetang pain, h-emorrhage, or offensite 

111 shop’ ^ irradiated ’ From the point of taett of palliation he succeeds 

Diselnr?”" ^bectne radium can be when a good teclmique is followed 

M( ro and ulcerated surfaces healed, and the patients, for a time at least, 

nndc more comfortable 

and borsdiKe is thoroughlt consort atne in his statement of the talue of r iditim 
ws in the treatment of carcinoma though he sa\s that m rodent ulcer and 
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in sarcoma radium has succeeded m curing these conditions without a peradventure 
This statement is open to question , a great deal depends upon uhat is regarded as 
a cure In relation to carcinoma, he states that for late cases of cancer there is no 
compaiison uath any other treatment known The claim is advanced that in 80 to 
85 per cent of cases the symptoms are relieved with the minimum amount of 
invalidism, and that the patient is enabled to pursue her daily round without 
inconvenience to herself and without being a nuisance to others This is obviously 
an optimistic view to take of the value of radiuni, partieiilarlj’’ as many of his cases 
were admittedly not only m an advanced condition, but also complicated by sepsis 
Dr Forsdike also omits to state toi lion long his cases iiere enabled to pursue an 
ordinary daily course of life 

He concludes his summary by the pertinent question, Are we to continue to 
treat onlv inoperable cases’ Dr Foisdike is competent to ansuer the question 
he has the knowledge of radium and its effects, he knows the results he has obtained 
and he is a competent gynaecologist Does he recommend operation or radium foi 
the early cuie of cervical carcinoma ’ 

The book is well illustrated by half-tone repiodnctions of a large number of 
sections fiom normal tissues and from the senes of cases of carcinoma in which the 
treatment by radium was earned out It is recommended as a reliable guide for 
those washing to try radium m suitable cases, and it should be useful to operating 
gynaicologists, if only for the seivice it renders in pointing out that radium is 
undoubtedly a valuable adjunct to the better-known methods of treatment, and one 
which offers a measuie of lelief to those patients who are bej>-ond the reach of siirgerj’- 


The Diagnosis and Tieatment of Acute Abdominal Diseases Bj' Joseph E Adaws, 
M B , M S , r R C S , Surgeon to St Thomas’s Hospital Second edition Demj 8vo 
Pp 558 -f- \, with 40 illustrations 1923 London Bailh6re, Tindall ct Cov 10s net 

We consider this book a just presentation of the subject which cannot fail to be of 
service to those wdio consult it There are sixteen chapters The first gives a useful 
resume of the mam features of the surgical anatomy of the abdomen , the second 
treats of the method of investigating acute abdominal diseases , the third deals 
with the details of the technique of laparotomy , w'hilst the remainder of the book 
IS devoted to the various groups of diseases, tor the most part grouped anatomieally 
The last chapter is a most useful one, dealing with diseases which may simulate 
abdominal lesions We are m accord with the 'uithoi when he states “If after 
a complete investigation of the case theie is any real doubt as to whether to open 
the abdomen or not, explore” The inclusion of a special chapter dealing with the 
general post-operative complications is worthy of the author’s consideration 

In a subject which is so extensive it is inevitable that we should find some points 
of difference IVe are not “ entirely opposed to exploratory puncture as an aid to 
the diagnosis of subphrenic abscess ”, though we recognize that such a method has 
its limitations and even dangers In dealing with the subject of acute appendicitis 
w itliout peritonitis, the remark is made that “ i-igidity is ahvays present m some 
part of the right iliac fossa m the acute stage of the disease , we can only comment 
that fiequentE there is no trace of rigidity demonstrable at the time of examination, 
and with a pelvic appendix it is the rule not to have any rigidity unless there be 
peritonitis 

Under the heading “ Constitutional signs of olistruction ” the author begins 
by stating, “ The face is pallid and shrunken, the expression anxious, the complexion 
muddv These are surelj late s-smiptoms which it is perhaps misleading to indicate 
as usual m the stage at which we all like to see such cases 

In a book wdiich has so recently been rcMsed, we should ha\e liked to see some 
reference to Barnard s classical account of the course of intestinal obstruction b^ 
a gall-stone, and to Macartney and Frasers recent work on pneumococcal peritonitis 
We are glad to see that the author recommends the division of Poupart’s ligament 
m some cases of strangulated femoral hernia, and consider that his adiice to use 
scissors instead of a herma-knife is good 
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Orthopedic Surgery Ro\al Whituan, M D , MRCS, FACS, Suigeon to the 

Hospitil for Ruptuied md Ciippled, etc Seventh edition, levised Pp 993 + \n, 
vith 877 illustiations 1923 London Henry Kimpton 42s net 

Dn Ro\al WnirAiAN’s OUhopcedic Smgenj remains, m spite of lecent rivals, 
the most complete tevt-book on the subject, valuable alike to student, practitioner, 
and specialist The best section of the book is that part which deals u ith tuberculous 
diseases of bones and joints, in particular the clinical account of the symptomatology 
and diagnosis of these conditions In this section the accounts are so full and so 
accurate that they deserve to be studied by all practising surgeons, and they certainly 
form a most valuable text for a student to read There is little that is new m this 
section, and perhaps some of the descriptions ot mechanical methods might at the 
present time be omitted , but the whole account of tuberculous diseases is so complete 
and up to date, and also so fair in its discussion of different methods, that it v oiild 
be difficult to find its equal m any othei volume 

In the other sections the author’s own vork and methods naturally appear 
more prominently than do those of other surgeons but even here there is on the 
vliole a very fairly complete discussion of methods of all sorts The only criticism 
that can be made is that perhaps physical methods of treatment, as apart from 
operative and mechanical, are too briefly described, and are given less prominence 
m orthopaedic treatment than they deserve at the present time 

The pimciples of re-cducation of muscles and of posture are too little insisted 
upon, and such exercise treatment as is described, for example, under scoliosis, 
Mould be considered very old-fashioned by most present-day authorities on the 
subject The set of dumb-bell exeicises for scoliosis is still included, and Teschner s 
opinion IS given that in the treatment of this defoimity a general strengthening of 
the Mhole muscular system is indicated It is to be feared that treatment on these 
lines too often results simply in a fixation of tlie existing deformity v ithout correction 
The section at the end on collateral orthop'cdic surgery is in its present form 
rather diffuse, and the selection of items for description, and their order are irregular 
Possibly m some future edition the author may feel inclined to incorporate much of 
this Mork, Mhich includes a very large and important section of orthopaidic surgerj 
in the rest of the Aolume, putting each item in its proper place In fact, although 
the matter of the book is excellent, the general plan upon vhich it is arranged is open 
to ciiticism It gives the impression that a book vritten nov some jears ago has 
been rerised from time to time by addition and substitution vithout any real attempt 
to rearrange matter in accordance with modern ideas and methods The printing 
and illustrations remain up to the original high standard 


Le ^mpathique Ceivico-thoracique B\ Prof TnoAi\s! loxxusco Laige post 8vo 
ip 92, with 34 hguies ind 10 plates m coloui, and black and white 1921 Pans 
uisson et Cit Fr 42 


X this monograph Professor Jonnesco records the work of twenty-fiie years upon 
1C surgerj of the cersical sampathetic It is divided into three main sAtions, the 
Hx dealing with anatoim' and plnsiologj, the second with suigical technique, and 
le third with the clinical aspects ot the subject It ’s well illustrated and contains 
1 useful bibhograjihj 

described entails the rcmo\al of tlie whole cervical sjunpathetic 
ownV ojierations of JaboulaA foi exophthalmic goitre (189*0) and his 

md 1 *^^ '^Pi'cpsA (1890) weie, he holds, unsuccessful because thej were too limited. 
It nee successful operation must include the inferior ganglion and with 

out thoricic ganglion A bilateral ojieration has been earned 

sMuiiuiw'^?''^ serious lesults recorded bs pin siologists as following 

out unihr h resection m animils do not occur in man The operation is earned 

of sod I 1 , ‘Wiesthesi i for which a mixture containing caffeine, benzoate 

ooi, md sto\ line is emjiloAcd 

Sioilu Jonnesco has treated In s\ mjiathectonn aic exophthalmic 

> 1 ajis\, migrune, tngcmmil neurilgia ingina pectoris and glaucoma 
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Fifty cases of evoplitlialmic goitre, so treated, are quoted m some detail There 
were but four deatlis immediately following the operation Of the 46 surviving 
patients, 8 who were followed for periods of from nine to twenty-four yeais were 
completely ciiied, whilst in the remainder the immediate benefit was very great 
So enthusiastic is Jonnesco with regard to the results that he v rites “ Total bilateral 
resection of the cervico-thoraeic sympathetic is the onlj-- rational operation m the 
treatment of exophthalmic goitre ” 

For epilepsy the operation -was done in 130 eases, with one death Twelve 
patients vere ‘cured’, and amongst these there vere two vho were followed for 
twenty-three and twenty-five years respective! jq during w'hich time no fit had 
oceurred although the epilepsy had existed, previously to the operation, in the one 
case foi four years and in the other for thiee years 

As regards ingina pectoris, the pain of which is ascribed to the sudden hypertension 
of the aorta or left ventricle, and is said to be conducted by the sympathetic by wav 
of the stellate ganglion, C patients have been operated upon, with 2 deaths The 
cases are related in detail, and the results appear to have been verj'’ striking, one 
patient being well seven years later 

The results obtained m migraine, trigeminal neuialgia, and glaucoma do not 
appear to be such as to encourage the emploj'ment of Jonnesco’s operation for those 
conditions It would seem, however, that as regards exophthalmic goitre and 
angina pectoris Jonneseo’s claims are sufficiently w'ell established to deserve the 
careful attention of those who are interested in the treatment of those conditions 


Tire Students Handbook of Surgical Operations Bj' Sir FRCDcnicii. Turn ns, Bait 
G C V O , C B , LL D , F R C S , and Jonathan Hutchinson, F R C S , Consulting 
Surgeon to the London Hospital Examiner in Suigen, Glasgow Rojal Unwersitv 
Fourth edition, enlarged Pp 552 + ix, with 107 illustrations 1924 London 
Cassell &. Co Ltd 10s Cd net 

Tins well-known handbook has been somewhat enlaiged and altered since the last 
edition It still remains chiefly a guide to operations on the dead body, and the 
amount of space given to a description of ligature of arteries and amputations is 
quite out of pioportion to the practical value of these operations The claim which 
IS made in the preface to include modern ojierations of practical importance is not 
fully borne out m the text Foi example, while the preface distinctly states that 
operations for displaced semilunar cartilages h ive been described, a careful search 
m the index and text fails to discover such description 


Le Cancer Thyroidien By Llon Ber \rd and Chas Dunet Rojal Si o Pp 585 , with 
149 illustritions and 2 coloured plates 1924 Pans Doin Fr 40 

This is one of a series of monographs on cancer published under the direetion of 
Professors Hartmann and Beiard Volumes on eancer of the intestine, kidney, and 
rectum have already^ appeared 

The book is an excellent one, and a model of w hat a surgical monograph should 
be It is the most complete work on the subject that we have j^et seen It lias 
been written by two Ljmns professors who have worked for many years in a dis 
trict where goitie is extremely common Thej'^ have consequently had unrivalled 
opportunities for the study of their subject Tlmir large experience, tempered with 
sound judgement, is reflected m almost every page of the woik 

Beginning with a full, but necessarily condensed, historical survey, the authors 
proceed to give an excellent summary of the embiyology of the thyroid Then 
follow chapters on the anatomjq histology, md physiology^ of the gland, togetlu r 
with a brief account of thynoid cancer in the low'er animals 

After a short account of the etiology and distribution of thynoid cancer, the 
authors deal fully with pathological anatomy', both macroscopic and microscopic 
The difficulties of a correct classification of malignant tumours of the thy'ioi 
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oie nointed out, and reference is made to the excellent woik ot Wolder and of 
Lan'^ians the eminent professor of Berne, and others to whom all workers m this field 
of iSSiy arTsrnJuch indebted Modem classification of thj roid tumours is 
based upon^ the separation of the thjwoid apparatus into its constituent ‘^^ements 
as described m the chapters on embrjmlogj' and anatomj^ (thpoid parathyr , 

post-branchial, etc ) They rightly point out that many , perhaps most, of the tumimrs 
hitherto described as sarcomas should more properly be classed as carcinomas ihe 
nuzzling ‘mixed tumours the rare squamoiis-celled carcinomas, and others are ably 
and fully dealt u ilh The existence of the oft-described ‘ benign metastatic goitre 
IS Tiohtly Me think, treated uitli scorn, such tumours being alnays malignant A 
bnef'^chapter deals uitli the difficult and little undeistood subject of the physio- 
pathologj" and biochemistrj" of thyroid cancer , ,, , , 

We are non halfway through the book The second half deals rvith the clinical 
aspects of the subject An excellent and lengthy chapter is devoted to the symptoms 
of the classical form of thyroid cancer, mcluding those of sarcoma Then follow 
short but good chapters on acute cancer, ligneous cancer, latent cancer and cancer 
of aberrant thyroids The difference betw een ligneous cancer and ligneous thyroiditis, 
so often confused with it, is fully discussed, and a somewhat amusing account is 
guen (pp 412-15) of the great discussion on this subject at the Societc de Chirurgie 
oi Pans in 1901 

The next chapter deals at some length with the difficult subject of diagnosis 
All who hare had much practical experience wall agree with the authois that W'e have 
at present no means of making an accurate and certain diagnosis of malignant disease 
of the thjroid, m its early stage, that is, while it is still confined within the glandular 
capsule, at that stage at which alone radical surgical treatment offers much hope of 
success 

The last chapter is devoted to treatment The indications and contra-indieations 
for radical treatment are discussed temperately and wisely Detailed instructions 
for the performance of the various operations are given Stress is laid upon the 
dangers and complications which may accompany or follow sucli operations The 
limitations which the prudent surgeon should set himself in this distressing field of 
suraer\ are well described The various palliative operations which are so otten 
called ior are well discussed The difficulties, dangers, and fiequently distressing 
results of tracheotomj are portraj^ed by master hands who know' the truth of the 
pictures thej ha\e been painting 

The onh w eak point that w e can find m the book after a very critical examina- 
lon o it, lies in the illustrations, many of which are exceedingly poor This is due 
loLu the quality of the paper on which they are printed, but not 

PuH \n '^,0 those which deal with macroscopic pathological anatomy 

hcUor instance, show practically nothing, and the book would be 

mil representations of microscopic sections are much better, 

winch 'is uroduopfl patients are as good as can be expected in a work 
tNc nolipi 1 trn 1 moderate a price There is, unfortunately, no index 
Hr sic (p m ptrauS fugues for Hughes (p 15), keste for 

hriMichuuix fOT braiichnux (n (P 66). 

from the gcncnl cxc^cnce of tbl iJi trivial and do not detract 

lieirtds ' * ^ which we congratulate the authors most 


Cleft liip and Palate U\ . . w ,, 

Uu, 1 -,, tolUEi „f IJQOUI Surecr, cic no,?/V Professor. 

. .It":::, r"" 

h>.m md l^tcnsnc’Txpc^uKfof1bTbAn^^^^^ ^^^ttcn hr one who has had 
sohmu IS ,n unh i n print of tl c d unST an n ^ 

work on onl surgm puhhsUcd ui luis Vo ' subjects m the author s earlier 
1 r Un>].5n s Jiltsl \k«s o„ tin ,, 1 , 0 ], sobjecl represents 
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In the fiist page of the piefaee, referring to the surgical treatment of cleft hp 
and palate, the author states boldly “ that the Ameiican and European medical 
colleges, even of the greatest repute, give little or no information to their students 
upon this subject ” (the surgical treatment of cleft hp and palate) We are of 
the opinion that this sweeping accusation is scarcely justified, at least as far as 
British Schools are concerned , nor does our evpeiience of American and Con 
tinental Schools lead us to think that they merit this repioach 

The volume is divided into six chapters of very unequal length The first (com- 
prising about one quaiter of the whole) deals with hare hp, or, as the author prefers 
to name it, ‘cleft hp’ After a short description of the various forms of harelip, 
illustiated by photographs, he gives a careful, and on the ivhole a good, description 
of the ordinary operations foi this deformity, rightly laying stress on various details 
of importance He states, however, that he has “ abandoned the use of clamps 
and lelies upon suitably formed mosquito forceps ” to prevent hoimorrhage He 
says nothing about using sponge prcssuie to check the free oozing vliich occurs in 
these operations and Avliicli cannot, in our opinion, be satisfactorily stopped by 
forceps alone We are not surprised therefore to find that “ haimorrhage may be 
alaimmg, and imperil the life of the patient ’ We doubt whethei the “ aromatic 
spirits of ammonia which should be always at hand to resuscitate the patient ”, 
or adrenalin chloride “ for the suppression of capillary haimorrhage ” (p 17), nhich 
the author recommends, are as valuable as hp clamps at the corners of the mouth, 
and sponge pressuie, the use of winch the author either condemns or does not 
mention Herein may he the explanation of nhat ive can only call the high mortality, 
m Di Brophy’s hands, of this iisuallj’- simple operation, as shown by the table on 
p 65 By this table we find that his total mortality up to the end of 1921 — ^the 
latest year for ■nliicli anv figures are given — is 22, 13, and 8 per cent, respectively 
for infants aged one, two, and three months For older children, and for adults 
up to 30 5 ’'ears and ovei, the mortality is shown to be much smaller We ire also 
glad to see that the figures for the years 1915 to 1921 are bettei than those for the 
previous years, the mortality for the first two months of life being only 17 and 7 
per cent The total mortality for the next three months norks out at 4, 4, and 3 
per cent respectively 

Dr Brophy also tells us that his moitality after hare hp operations is greatei 
than that aftei palate operations , but gives the astonishing explanation (p 06) 

“ that the hp opeiation is made when the child is older and more susceptible to 
depression ” 

The author gives a good deseiiption of the methods commonly emplojed for 
correcting the deformity of the nose usuallj”^ associated with hare hp For the suture 
of the cleft lip he employs only hoisehair, and uses a strong temporarj'- silk suture 
to hold the parts together during the suturing of the cleft He relieves tension on 
the coaptation sutures by means of the Logan traction boM , Inch he illustrates 
{Figs 58 and 59) and which seems to be a useful device for the cases rvliich need it 

The Vaiious steps of the operations are illustrated by a series of drawings, some 
of ■nliich (e g , Figs 62-71) are a little fanciful, as thej so often are in text-books on 
this subject The illustrations do not afford as much help to the surgeon about to 
operate on one of the more difficult cases so often met Mitli in actual practice as 
they A\ ould have done had they been taken from photographs or accurate draiA mgs 
of really difficult cases 

The most interesting part of the book is Chapter 2, occupying nearlj’' 200 pages 
and dealing nith cleft palate He proceeds to develop his vieivs on the anatomy 
of cleft palate, and states that “ the bones are not, as a rule, defective in structure 
nor incomplete in dcAclopment There is onft abnormal elevation of the palate 
and failure of union ’ AVitli most of tins statement ve are m agreement It is 
accepted b^ most surgeons, ve think, that the tvo halves of the palate are present 
but that thej hare failed to coalesce normally They remain sepirated The 


* At one month, 14G operations, 33 deaths At two months, 198 opentions, 20 deiths 
At three months, 231 operitions, 19 deaths 
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slotement that there is an “abnormal S? 

^^e believe to be v holly mcoriect, and ve do not think that Dr Brophy s assertions 
^nd Illustrations m any vay prove this point Most of us nho are familiar with 
cleft palates and have had opportunities of -watching them for a year or t%vo after 
birthinow that at birth, when the cleft is relatively much wider than it is later, 
the palatine plates are nearly horizontal It is only later, as the cleft 
spontaneously and the alveolar ridges develop, that the palatine arch becomes hi„he 
this hewhtemno- of the arch and relative narrowing of the cleft is well shown in 
Fi« 159 from one of the author’s mvn patients, a boy ivith tripartite cleft palate 
upon whom he performed the first operation at the age of four lears Advantage 
IS taken of these facts by those who advocate the performance of operation on 
the hard palate— as most surgeons in this country do— at a later period than does 
Brophy (“ within three months after birth ”, p 126) 

The author’s advocacy of a wiring operation in early infancy to bring together 
the separated bones is theoretically good But what British surgeons (and we think 
many American also) wish to know is, wlietlier this operation is wmrth doing whethei 
the advantage of bringing the edges of the cleft somewdiat nearer together (for in 
most cases they cannot be brought into actual apposition) outweighs the undoubted 
seierity and danger of the operation Dr Brophy wdiolly fails to convince us that 
it does 

Dr Brophy assures us (p 256) that his mortality after cleft-palate operations 
‘ has been extremely low ” The greater number of patients who have died have 
“ succumbed to gastro-enteritis The operation has apparently not had anything 
to do with the death It is possible that the operation may have been a contribu- 
ting factor m some ’ Apparently it does not occur to him that the retention for 
several weeks within the mouth and jaws of an infant, of thick lead plates and stout 
siher wires, may lead to oral sepsis, and that this may be the cause of the gastro- 
enteritis of which his patients die 

Referring to cleft palate operation, Dr Brophy boldly states in the footnote 
on p 120 ‘ I im glad to state that the objections which w^ere formerlj made to 

ojicrating on i oung infants no longer prevail, and that our more progressive surgeons 
adi oente and practise early operations ’ If by “ early ” operations Dr Brophy 
means operations within the period lecommended b> him, namely, within three 
months of birth, it is a great pity that these “progressne surgeons ’ do not come 
forward ind publish senes of consecutive cases, stating exactly the age of each 
]) itient, the nature of the cleft and the actual result obtained as regards the condition 
of the palate when list seen, and, if possible, the subsequent speech of the patient 

Finalh , there is an excellent bibliography of 19 pages This affords well-merited 
teslimoin to Dr Bropln s untnmg energj and entluisiasm for his views We find 
tint he has published no fewer than 20 communications on the subject, rather more 
thin h ilf of them to dental congresses, journals, or societies There are both Subiect 
md Vuthor indexes 

1 111 book IS well got up and profuselv illustrated, many of the illustrations beino- 
good It will doubtless impress those who ha\c no practical experience of the 
j deils, and for whom, we presume, the book is primarih intended 
experienced m this branch of surgerj will read the book with 
inri in amusement, for it is picturesqucR written Here 

nricl lo^Vu 'iP some point which will be useful to him in his 

Ihiuu? "" ‘ >mphcith all the adiice he finds 


Bi BnwvnDMmToMmorr.MD Xcw York Large 
loiHlon 1) \ppkton A to'’ i3s nu" 1021 Xcw \ork and 

I'ut i lonipiriM.u wiib'ihrHsl^cdilmn wbloh'^'^’”” "upphes a want 

divqipointnunt tint the book has not t, ^ i ‘PP^’’^'^ leases a feeling of 

ocen mull imountmg m ill to fourleen 
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pages, but the bulk of the volume, except foi some rearrangement, remains almost 
unchanged, and the intention at the author expressed m the preface “ that all its 
chapters may be m harmony with the new ideas ” can hardly be regarded as accom- 
plished Many subjects which cannot reasonably be regarded as belonging to the 
domain of minoi surgery aie included, and by a judicious remoyal of these much 
space might be saved uitliout impairing the practical use of the book 

Among the subjects which flist find a place in this edition are the Carrel-Dakin 
treatment of wounds and the paraffin treatment of burns A full description is also 
giyen of the treatment of vaiicose veins by the injection of a solution containing 
carbolic acid and other ingiedients The author seems satisfied with the results, 
but it IS probable that most surgeons uill hesitate to adopt such a method, especially 
when told that it is not necessary fox the patient to go to bed and that the injection 
ma}^ be made in the doctoi’s olfice Surelj^ disaster would follow the uide adoption 
of such a proceeding 

In a M ork on minor surgery the reader naturally looks fox accurate and detailed 
descriptions of the methods recommended, and reference must be made to yarious 
subjects which, together with others, the author might yell consider uhen under- 
taking anothex revision In speaking of retropharyngeal abscess xt is stated that the 
abscess may be opened in the neck fro/tl of the sternonxastoid No mention 
appears to be made of the bronchoscope in the removal of foreign bodies from 
the air-passagcs In the treatment of a malignant tumour of the testicle (which 
mcidentallj'’ is hardly a minor suigieal procedure) it is adyised to remov’’e the organ 
together vith the cord and 'inguinal glands In the operation for hydrocele the sac 
is opened, and after remo^^ng part of the tunica the edges are sutured to the skin, 
of tire scrotal incision, the cavity is loosely packed with gauze and alloyed to heal 
by granulation Does the author really adopt this method Does he actually allow 
a patient to yalk home after an operation for varicocele ’ And does he really operate 
on an infant with a simple hare-hp without an anoxsthetic ^ 

No mention can be found of isclmmic contraction in fractures of the upper 
limb, or of the risk of tetanus in accidental younds Although reference is made to 
other agents, cocaine is very constantly recommended as a local anoxsthetic, and it 
may be doubted yhether this drug should even be mentioned in discussing spinal 
anaisthesia Such blemishes, and there are many others, are the more striking 
because of the general standard of the xvork, and thej' should be corrected in the 
preparation of the next edition 


Two Lectures on Gastric and Duodenal Dicer A Record of Tea Years Experience 
By Sir Berkelei jMoynihan Royal 8vo Pp 48, illustrated 1923 Bristol John 
Wiight <A Sons Ltd 2s Od net 

Although previously published in medical journals, these lectures are so valuable 
that xt IS a pleasure to see them m more permanent form There is a charm about 
the addresses of Sir Berkelej^ Moynihan which makes listening to them a pleasure 
This charm remains in the yritten sentences, and in addition they are a lucid state- 
ment of the faith and experience of perhaps the greatest authority on these particular 
subjects, and as such yill become classical 


Handbook of Anasstlietxcs Bj T Stu vrt Ross, ill B , Cli B , P R C S E , Lecturer 
in Pnctical Anesthetics, Unuersity of Edinburgh , Hon Anxsthetist, Edinburgh Dental 
School Second Edition Croiin 8vo Pp J28 -f- xvi, yitli 71 illustrations Edin- 
burgh E S LiMngstone 8s net 

Ix producing a second edition of this x'aluable little book, the author has succeeded 
in keeping its size yell yathin the scope of every student, although he has added 
enough ney material to bring it quite abreast of the times TJic york still maintains, 
as its outstanding feature, a thoroughly practical clinical tone, yith just sufficient 
academical material to explain the author’s attitude in reference to certain contro- 
aersial problems Among the additions contained in this edition readers yiii yelconie 
the references to Haldane s york on respiration The sections dealing wtli the open 
method of admimstermg ether and the details of nitrous oxide an csthesia arc 
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Tin rcMtwtrs apprtiiition of tins iniinhei is in n sins, pnnfnl, in that it eontains 
a mcmonim nolnt of the 1 ite Dr Hunhridge, 1* U S whost work In w is privileged 
to sec niiin veirs igo wlnii Dr llnnhiidg. was doin*: rise ireh work at I niversitv 
tolicgi Ills hreadth of nniilil outlook .ind his higliK divtkipid inticil sense 
kttcer him so nnnsnallv for nseirdi is to in ike his loss the greater It was ilso 
peenh irlv interestinu lo re nl in the Heports of mother hospital tin life of the 
gre ilcst of (>n\ s surgeons Sir Vstkv Cooper ^Ir (it'offrev Kevins h.is e irefiillv 
gone through llie rteords at his (hs])osil, and in sketelnng i verv read.ihlc hiogriphv 
gives in interesting and ele ir-c 111 ae eonnt eif the eaiisesofSir \stk'v C ooiier s sin cess 
anel nuhc.Ues the qii ihlies of niiinl ind dm leter which made las rise to the In nl ol 
the profession so jilienomenillv rvpnt 'the \ohune also eontams v tilth senes of 
mnetv-fivc c<iscs of intnssnseeplion earcfiillv aiialvsed and hionght up to date hv 
Mr M k Wilson Not tin it isL interesting feUures of this mimhir nre the 
“Descriptions of Spceimens uldcd to the Museum during thoveir ]«)21 whieh m 
models not onlv for the vimfoim miniiti in winch tick spieimon is dcstribed, hut 
also for the aptness of the terms used anel the eonciscncss of the diction 


Saint Bartholomews Hospital Itepoits \ol LVl, I’lrl 2 Uo Pp 108 1J12.J 

London Tohn '\lurr iv 

Much of this volume is devoted lo the various aspects of svphihs So old and con- 
servative an institution is to he congratulated m that it invites authoiities such as 
Mr J Aelams to lecture within its walls Ills paper on “Antenatal Syphilis ' well 
summarucs all that is known of the subject at the present tunc Of the other articles 
that on “Diverticula of the Uladdci “ liv' Jlr W' Girling Ball discusses vciv 
thoroughly the different theories winch have been put forwaid lo account foi these 
lesions, and is well illustrated bv some iimisually wcll-e\cciitcd di iwiiigs ol specimens 


Essentials of Oral Surgery B\ Vir it vv Papin Bi \iu, A JI , JI D , F A C S , Piofcssoi 
vt „ 'If W'nshmgton Univeisitv Dental School , ind Rom lu Hlmiv Iv v, 
v. ^ ^ ^ F ^ k S , Protcssoi of M i\i»o f ici d Suigci\ ui the Gi iduvtc School ot 
lledicmc Rojal 8vo Pp 520, with Uj dhistritions 102.J London llenn 
Ivimptoa igs wet 

sma tevt-hook containing the subject mattei taught to then undeignduate 
of 1 authors, who explain that they have laid stress on the ictogmboH 
in del 'T thought it necessarj' to describe major opeiations 


revnew^^nnp^Ti^ff ol^ect of the book, and passing the mam cliapteis m 
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^'orkSwe^llnd,,otoa anatomical survey as applied to practical 

1 conducted Both the chapters on inflammation and on special infections 
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contain sound surgical teaching Tlie classification of tumoiiis is useful, and also 
the chapter on luemonhage and shock, except that the injection of serum should 
not be idvocited without -ivarning students of the possibility of anaphylaxis 

Dealing with the treatment of X-ray bums the authors say “ The best form 
of treatment for seveie burns seems to be the removal of necrotic tissue and granula- 
tions, and the application of thick grafts or flaps transferred from neighbouring 
healthy tissue According to F C Wood, even if such flap grafts slough, thev 
sometimes leave the tissue m such a healthy condition that Tluerseh grafts will then 
grow satisfactorily ’ Though it is perfectly correct to advocate grafting, some 
stress might have been laid on the fact that the excision is the more important part 
of the operation, as, after it, even without subsequent grafting the pain and general 
eharactei of the burn v ill change, and it w ill heal better than if it had been left alone 

The chapter on fractuies contains some illuminating discussion particularly on 
fractures of the jav— obviously a subject on which the authors have thought a great 
deal — and on the whole the methods advocated for splinting the fracture are to be 
lecommended 

The treatment advised for peri-apical affections is not generally accepted in this 
country It does not appear necessary in a book of this sort to deal with the extraction 
of teeth, but more should have been said on the common condition of the impacted 
third molar In diseases of the maxillary sinus, the authors touch on too manj^ 
subjects, giving a little knowledge i\hich Mould prove dangerous to the student 
This IS paiticularly the case m the diagnosis, Minch Mould not pass muster m the 
clinic of a thioat and nose surgeon, though the advice for treatment is good Tumours 
of mouth and jaMs are Mell dealt Mith, and the description of the congenital clefts 
is verj' good The operative treatment is more dilficiilt to criticize, because it is, 
to a certain extent, condensed and, m fact, is afforded rather meagre space for such 
a large subject , but it appears a f iirly sound epitome of the usually adopted principles 
Foi orthodontia, the authors’ operation is given — a sound though severe treatment 
There aie some valuable pages on diseases of the mandibular joints and resection 
of the condyle, and on the affections of the tongue 

In the last chapter the use of local anoisthesia is m ell m orked out, but the methods 
of general anoisthesia as described here are far inferior to those practised m this 
country , very little is made of the intratracheal method, and it is stated that 
considerable practice in the mtioducing ot the tube is lequired, mIiicIi is, ot course 
mcoirect 

On the whole, then, the book contains sound instruction fiom two good surgical 
teachers, and is also interesting as a record of personal piacticc As a book of 
reference it Mill verj’' often supply Mhat is m anted, but it will also often disappoint 
because of lack of detail There is a certain amount of jiaddmg — prepaiation of 
the operation fields and so on — with explanations in detail of things the student 
should know betoie he ever reads a book Some of the radiograms aie very bad — 
the one on page 1 5S for instance, Minch shoM's nothing at all, and has to be explained 
bj means of arroMs 


Lateral Curvature of the Spine, and Round Sbouldeis Bj Robert W Lot eh, 
AI D , St D , Professor of Orthopoidic Surgery, Harvard Umtersity Fourth edition, 
retised Pp 218 -f- xii, Mith 172 illustrations 1923 London II K Lems ct Co 
Ltd 12s ()d net 

Dr Lovett s book remains the most comjiiehensit e account of scoliosis at present 
published m England oi America It is, hoMCter, in some points still incomplete, 
and the nen edition cannot be considered as quite uji to date The most striking 
omission is the absence of any account of the bearing of recent muscle physiologt 
upon the det elopment of scoliosis and kyphosis , the jiostural actmtj of muscles 
IS not mentioned at all Dr Lmett expresses the mcm that postural curvatures of 
the spine are not likelt to be cured spontaneoush , but only as the result of suitable 
remedial gjmnastics In this he takes a aaeu Mhieh it is difficult to support if 
obsert ations made m schools are borne in mind, for Me find that 29 jier cent of school 
children shoM a postural curt ature, and this percentage steadih diminishes as adult 
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indispensable by most ndiograjihcis 

Dr Ivnox is to he congratulated on the contimied success of his hook, the piesenl 
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